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An Analysis on the Elemental Composition of Ceramics in Barbados During the 
Saladoid and Suazoid Periods
Chair; John E. Douglas
In the past several decades, there have been numerous archaeological investigations 
conducted on the island of Barbados in the West Indies. However, no previous study 
has analyzed the composition of ceramics or resource extraction of clay. A question 
recently asked concerns the extent to which prehistoric peoples would have traveled for 
more preferable clays. It has been su^ested  that clay for ceramics was taken from the 
very abundant deposits on the hillsides of Chalky Mount in the northeast part of the 
island.
The following research is an interpretation of pottery samples from five different 
archaeological sites and clay from eight different source locations on Barbados. With 
the use of an inductivefy coupled argon plasma- emission spectrometer (ICAP-ES), 1 have 
analyzed a collection of 226 pottery sherds to determine source location during the 
Saladoid (200 B.C.- A.D. 650) and Suazoid (A.D. 1100-1600) periods. Because the 
extracts of ceramics made from a particular clay produce chemically identical solutions 
and contrasts with solutions made from different clays, the method can be reliably used 
for comparing and distinguishing ceramic sherds from their clay source. 1 have 
determined that prehistoric peoples were, to a great extent, using clays from near the 
settlement sites. This suggests that peoples on the south coast were not willing to travel 
to Chalky Mount to gather clay, and that peoples on the northern part of the island 
were more likely to travel to Chalky Mount, because of proximity.
The use of clays closer to the settlements would have been an advantage in terms of 
the energy expended and the benefits received. The results of this research suggest that 
ceramic gathering and production had ties with the type of subsistence strategy 
practiced by peoples on Barbados as It changed through time. The consequences of a  
more sedentary Ufesfyle in the Suazoid period also probably led to a greater degree of 
craft specialization, thereby promoting an exchange network between sites. Principles 
derived from an evolutionary cultural approach show that there are environmental and 
sociotechnologlcal factors that Influenced resource procurement, subsistence strategies, 
and exchange on the Island.
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Chapter I. Introduction
In the past several decades, there has been an Increasing am ount of 
archaeological investigations concerned with the prehistory of the Caribbean region 
(Keegan 1994). This is a result of the Caribbean possessing a wide range of 
environments in which to observe ecological exploitation and adaptation. Much of this 
research has focused on theories relating to migration patterns and processes (Rouse 
1986; Davis and Goodwin 1990; Wilson 1990; Siegel 1991), ceramic typologies (McKusick 
1960; Bullen 1965; Haag 1965; Zucchi 1972; Rodriguez 1989; Roe 1989; Rouse 1989), 
and faiinal assemblages and subsistence strategies (Wing 1967; Wing eind Reitz 1982; 
Jones 1985; McKillop 1985; Keegan 1986; deFrance 1988; Keegan and DeNiro 1988; 
Newsom 1993; Stokes 1993a, 1993b; de France, Keegan and Newsom 1996).
Despite the increased interest in these and other aspects of Caribbean 
archaeology, there has been a lack of intense investigations concerned with the 
composition of ceramics and resource extraction of clay, temper, and other ceramic 
materials. In the Lesser Antilles, such studies have been particular^ limited (see Mann 
1986; Siegel 1991b; Winter and GUstrap 1991 for previous studies). It has long been 
known to archaeologists that ceramics play an important role in understanding human 
behavior and social interaction (Arnold 1985; Rice 1987; Andrefsky 1994). Ceramics, as 
a whole, are intimately related to the area in which they were produced, primarily 
through the material used for the pottery fabric. The identification of the minerals in 
the paste is the most valid approach to finding the location of manufacture or resource 
procurement (Arnold et al. 1991).
Because artifacts and other archaeological remains are perceived as representing 
the manufacturer's ideas, they also reflect the ideas shared by the past culture. Because 
ceramics stay well preserved in the archaeolc^ical record, the analysis of ceramics
becomes a valuable tool in interpreting social and economic relationships through time 
and space. A changing compositional base of ceramics within a site can show how 
populations adapted to local clay sources diachronically (Arnold 1985). This may not 
necessarify indicate a technological change, but rather a change in economic relations. 
Different compositions of ceramics within an area may reveal different pottery making 
populations in different locations. Since such areas are often times relatively small, 
fabric analysis can provide important information concerning ceramic distribution and 
economic relationships in an area. Thus, being able to identify source materials for 
pottery manufacture using the paste for elemental analysis can be very useful. It is then 
possible to use ceramics to identify cultural processes that have operated prehistorically 
as a reflection of major demographic changes or shifts (Arnold 1985).
IVfy research is concerned with clay resource extraction by prehistoric peoples on 
the island of Barbados, the easternmost island in the Lesser Antilles (see fig. I). 
Barbados is a largety coral island, situated to the east of the main string of volcanic 
islands that comprise the Lesser Antilles. Barbados is unique in that it is entirely 
composed of rocks of non-volcanic origin, with the exception of small deposits of ash in 
the Scotland district located in the northern part of the island (see fig. 2). The island is 
approximatety 12 miles wide, 16 miles long, and is 166 square miles in area.
With the use of inductively coupled plasma-emission spectroscopy (ICP), I 
analyzed the elemental composition of nine clay samples and 226 pottery sherds from 
five archaeological sites occupied during the Sedadoid (200 B.C.-A.D. 650) and Suazoid 
(A.D. 1100-1600} periods. This was done using the weak-acid extraction method (see 
Burton and Simon 1993). Elemental analysis for sourcing artifacts has been used 
extensivefy in other areas to show sources of materials for making artifacts (Kimberlln 
and Wasson 1976; Maggetti et al. 1984; Tennent et al. 1984; Torres et al. 1984; 
Blackman et al. 1993; Claasen and Sigmann 1993). With the data generated from this 
analysis, I can demonstrate certain preferences for clay-resource extraction on the
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island both geographically and diachronically. Because the extracts of ceramics made 
from a particular clay produce chemically similar solutions and contrast with solutions 
made from different clays, the method can be used reliably for comparing and 
distinguishing ceramic sherds by their clay source (Burton and Simon 1993). The data 
resulting from this ansdysis have implications for understanding how prehistoric peoples 
on Barbados gathered clay, and provide a better understanding of social relations within 
the island. Investigating the relations between pottery and materials, climate, 
geography, and other environmental conditions are important fectors in interpreting the 
data used in this ceramic analysis. My ultimate goal in analyzing ceramic manufacture 
on Barbados, is to learn about cultural variablitity and change (Plog 1978) by studying 
the composition of these Saladoid and Suazoid ceramics through time using the 
underlying principles of evolutionary theory. This provides a  general framework for 
examining transitional changes from the early Saladoid period to the late Suazoid 
period in Barbados, as well as for the Lesser Antilles region as a whole.
The question remains, however, on exactly how this transition took place 
between Saladoid and Suazoid types in terms of technological manufacture, clay 
resource procurement, and geographical settlement preference. In expledning ceramic 
evolution within a  society using evolutionary theory and evidence of enviromnental 
exploitation, one must focus on resource availability in the area. Arnold ( 1985) stressed 
this point, noting that the occurence of ceramic production and its evolution through 
time does not reflect a simple culture-history model, but rather, reflects particular 
cu ltura l and environmental conditions tha t have favored or limited ceramic 
development. This theoretical framework is essential in understanding that certain 
factors influence the procurement of clay. If the source location of a particular paste is 
identified by mineralogical and trace element analysis, changes in settlement patterns 
may mean a  total replacement of a population by warfare, conquest, or changing 
cultural dynamics within the given area. If such patterns remain the same through
time, but the ceramic paste changes, a population may only have changed the source 
location of its raw materials, or adopted an exchange network to distribute these 
resources.
Social factors can also eventually lead to a change in the organization of pottery 
making, and new methods of ceramic production may lead to the independent 
establishment of pottery making populations apart from traditional contexts (Arnold 
1985). Another dynamic situation involving sociocultural change may establish a new 
pottery tradition alongside the traditional techniques of the receiving population, rather 
than replacing or modifying traditional production. Ceramic classification and analysis 
needs to be able to find significant behavioral factors that reflect cultural processes by 
including and considering the sourcing of raw materials in ceramic production. Because 
the largest amount of archaeological remnants in the Caribbean consist of pottery 
sherds, elemental analysis becomes an essential part of understanding human behavior 
and interaction in this region.
Cultural Sequence in the Caribbean
The islands of the West Indies stretch over 4,000 km between the South, Central, 
and North American mainlands. These Islands exhibit diverse geography, geology, and 
history. The Caribbean is divided into the Lesser Antilles, Greater Antilles, and the 
Southern Caribbean region (including the Venezuelan islands and Netherlands Antilles). 
Traditionally, the Lesser Antilles have been divided into the Windward and Leeward 
groups. The southeastern half is known as the Windward Islands and the northwestern 
half as the Leeward Islands, as one can sail the trade winds from south to north, and 
east to west. These are designations that originated as British colonial administrative 
units (West and Augelli 1976), and are still often used in the literature and are referred 
to in this thesis. In the most general scale. West Indian prehistory has been divided into
the Lithic, Archaic, Ceramic, Formative, and Historic Ages (Rouse 1992). According to 
Keegan ( 1994), these periods appear to some researchers to represent separate 
migrations and correspond to significant technological adpatations and distinctions 
between groups. These distinctions are somewhat uncertain, however (Drewett 1991, 
1993), and will be discussed in the following text.
Peoples who settled the West Indies from the Interior of South America around 
5,000 B.C. would have descended the Orinoco River Basin almost to the edge of the 
continental shelf before reaching the sea. The postglacial rise of water eventually 
detached two islands, Trinidad and Tobago, from the mainland, and they became the 
main points of entry into the West Indies. These islands were not only the gateway from 
the Orinoco River Valley, but also from the Guiana coast to its east, and the Venezuelan 
coast to its west (Rouse 1986). Periodic shifts in current and wind direction have been 
documented by the U.S. Navy Hydrographic Office in this region (Sleight 1965). The 
trade winds here combine with the dispersal of water from the Orinoco River to facilitate 
travel from the South American mainland (Rouse 1986).
The Lesser Antilles consist of a series of almost completely submerged volcanic 
peaks, curving northwestward from Tobago to the Greater Antilles. At the entry into the 
Greater Antilles are a group of small, sedimentary islets known as the virgins. Beyond 
them are the four great land masses of Puerto Rico, Hispaniola (now Haiti and the 
Dominican Republic), Jamaica, and Cuba (see fig. 3).
There have been many theories that have attempted to locate the source of initial 
migration of pottery-making peoples into the Caribbean. Past theories have suggested 
that migratory routes began from the Gulf Coast of North America, from Mesoamerica via 
now submerged mid-Caribbean islands, from northern South America, or from a 
combination of the three (Rouse 1986; Drewett 1991; Siegel 1991a) Archaeological 
evidence, especially through the typological classification of ceramics, however, has
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favored a South American origin (Cruxent 1950: Bullen 1965; Zucchi 1972; Rouse 1986; 
Drewett 1991; Siegel 1991a).
According to Sanoja (1965), pottery-making immigrants from the Orinoco basin 
were peoples who previously had migrated from western South America. Although it is 
hypothesized that the cultivation of manioc may have begun in Venezuela during the 
preceramic period (Rouse and Cruxent 1963), the early radiocarbon dated occurrences of 
pottery and incipient horltlculture on the northern coast of Columbia tend to favor that 
area as the immediate source. The correlation of radiocarbon dating with the cultural 
sequence on the Guajira Peninsula at the site of Rancho Peludo is not entirely clear, but 
the first appearance of pottery here may date as early as 1860 B.C. (Rouse and Cruxent 
1963; Haviser 1993).
Around this same time, some of these groups had begun to exploit shellfish as a 
food resource. By 1,000 B.C., extensive use of ceramics and horticulture had spread to 
the eastern and western limits of present day Venezuela (Rouse 1986). At around 500 
B.C., immigrants from the Orinoco basin seem to have fully begun moving north. The 
movement of these probably "Arawakan" language family members from the Orinoco 
River Valley into the northern parts of Venezuela is documented by archaeological 
evidence. This consists mainly of zone-incised crosshatch (ZIC) and white-on-red 
painted ceramics (WOR) typical of the Saladoid series (Cruxent and Rouse 1958-59; 
Rouse and Allaire 1978; Boomert 1983). These ceramic making cultures on the 
mainland apparently began to adopt a mixed subsistence economy that included the 
use of seafood and horticulture (Rouse 1986; Wing 1989).
As these Saladoid groups were increasingly exploiting the environment of the 
Orinoco River Basin, their populations began to grow. By this time exploratory ventures 
into the Lesser Antilles began to take place. When initial colonization of the Caribbean 
began during the Archaic period about 5,000 years ago, the sea level was probably much 
lower. A greater number of islands would have been evident, thereby facilitating
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movement with the use of watercraft (Ruppe 1980). It is likely that the ecological 
conditions and social factors that stimulated the initial migration into the Lesser 
Antilles continued to fuel dispersal from South America as well. Given the large area 
over which the Saladoid ceramic sequences were dispersed, different ethnic groups may 
have entered the Antilles at the same time (Rouse 1986). A seemingly separate group of 
peoples named Ostionoid, after the type site of Ostiones, Puerto Rico, appeared around 
the first millenium A.D. This group appears to be a separate stock of peoples who in 
blending with Saladoid peoples, gave rise to the Taino peoples of the Greater Antilles in 
the fifteenth century A.D. (Rouse 1986). The exact origins, however, are still unclear. 
Saladoid and Ostionoid peoples may have derived firom the same ancestry as well (Rouse 
1986, 1992).
Bullen (1964) and Bullen and Bullen (1970,72) proposed that there was a 
separate migration of "Carib" peoples into the Caribbean islands around A.D. 1200. 
According to Bullen ( 1964), this migration was marked by the Suazey complex. In some 
islands there are components of this complex that are also associated with European 
trade goods (Davis and Goodwin 1990; Drewett 1991). This complex was first noted by 
McKusick (1960) on St. Lucia. At the time, it was put into the Micoid' series, but 
following other investigations by Ripley and Bullen at Savannah Suazey on Grenada 
(Bullen 1964) it was named 'Suazoid'. The Suazey complex, represented by bowls with 
little decoration and griddles for baking cassava bread, is quite different firom proceeding 
periods. Thus, to Bullen, the Suazey complex appeared to be a rather abrupt break from 
the Saladoid series.
It is more likely that the culture of the Saladoid peoples and their descendents 
(i.e. Suazoid peoples) who maintained settlement in the Lesser Antilles was dynamic, 
staying in contact with both the Indian groups who moved into the Greater Antilles, 
and those of mainland South America. As a result, their societies were influenced from 
both of these regions.
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When Spanish explorers arrived, they called the people of the Lesser Antilles the 
"Caribs" taken from the native word for manioc (Wilson 1990; 56). The earliest reported 
origin story of the "Carib" peoples was recorded by Father Breton on Dominica in 1635- 
1636.
They are descended from the people of the mainland closest 
to the island. That much is certain. The friendship they 
maintain with them and their commerce with them are 
signs of it. If you ask (them) why they are separated from 
the mainlanders and moved to the islands, they can give no 
reason (Breton 1665).
Another origin study, recorded by Sir William Young (Davis and Goodwin 1990) 
in the late 18th century, asserts that the Caribs originated in the Orinoco valley, and 
that their migration into the Lesser Antilles displaced the Galibis (Kalina). Davis and 
Goodwin ( 1990) note that the Caribs were a product of late migration into the islands 
from South America, although where such evidence appears in the archaeological record 
is ambiguous. The Spanish chroniclers in the region had drawn such a distinct 
contrast between the Taino or Arawaks, and the Ceulbs of the Lesser Antilles, that for 
much of history they have been seen as separate groups. Archaeologists now, while 
acknowledging the importance of continued influence from South America having 
contact with the Island Carib societies, are inclined to view the Caribs and the Taino as 
two branches of cultural development with shared Saladoid roots (Wilson 1990).
Rouse (1986) notes that most of the inhabitants of the Greater Antilles and the 
Bahamian Archipelgo m ust have belonged to the same linguistic community as 
Columbus was able to use the same interpreter wherever he traveled. Modem linguists 
usually classify this language as "Taino" to avoid confusing this and the Arawak 
language on the mainland (Loukoutka 1968: 126). Modern linguists, however, have 
reconstructed the Arawakan proto-languages that were present ethnohistorically, and 
traced the family back to an area in the Amazon Basin. According to more recent
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evidence, this class of Arawakan proto-language, now termed "Proto-Northern", 
originated in the Orinoco River Valley and moved through the Guianas, Trinidad and 
Tobago, and into the West Indies. The language then split into two separate classes of 
intercommunication, one in the Lesser Antilles and the other in the Greater Antilles and 
the Bahamian Archipelgo (Rouse 1986), The Lesser Antillean inhabitants developed the 
Island Carib language, and the inhabitants of the Greater Antilles and the Bahamian 
Archipelgo developed the Taino language (Rouse 1986: 118). This evidence suggests a 
single migration of peoples into the West Indies.
Furthermore, a problem exists in the archaeological record in interpreting the 
Suazoid potteiy as representing a separate migration of peoples, as no pottery of this 
type is found on the mainland. There is evidence that the Troumassoid series may 
represent a logical transition between the Saladoid-Suazoid ceramic series in the Lesser 
Antilles (Allaire 1977). Drewett (1991) notes that the Troumassoid type in Barbados 
develops locally out of the Secan Saladoid subseries. It is more probable that prehistoric 
peoples in the Lesser Antilles were adapting to varying ecological conditions and 
implemented different subsistence strategies, rather than replacement by a différent 
group of peoples.
As seen in the archaeological record, it seems more plausible that the Suazoid 
series was not a separate migration of peoples who displaced other Saladoid-type 
groups, but rather a  transition in technol<^ and vessel form in response to a changing 
subsistence strategy. In this research, 1 argue that a shift in the subsistence base from 
one more heavüy reliant on terrestrial resources to one more focused on maritime and 
horticultural resources created a change in ceramic technology from the Saladoid period 
to the Suazoid period. Due to an increasing amount of horticultural activity, sedendsm 
became more common. This led to an increase in territoriality as a  result of economic 
specialization of manioc, emd perhaps other goods or services.
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Some researchers have noted that goods produced in large quantities can be 
recognized in the archaeological record by the high degree of specialization (Balfet 1965: 
163; Rice 1981; Feinmanetal. 1984). Standardization, defined as the relative degree of 
homogeneity or reduction in the variability of characteristics of an artifact, or the 
process of achieving that relative homogeneity (Blackman et al. 1993), can be applied to 
the Suazoid ceramic typology. The specialization of this pottery type would have 
certainly been a result of increased sedentlsm, and probably occurred along with other 
forms of specialized crafts.
As seen in the archaeological record, people during the Saladoid period appear to 
prefer settling where both clay and other resources could be obtained easily. Over most 
of Barbados, Saladoid period occupations remain near salt marshes. The clay at these 
locations are of adequate quality and in great abundance. Settlements during the 
Suazoid period on Barbados are concentrated near salt marsh areas and in more arid 
landscapes. Peoples of the Suazoid period over most of the Caribbean also preferred 
sites adjacent to mangrove swamps as weU as areas of dry-arid landscape, seen in 
Barbados on the north-east part of the island (Drewett 1993), Similar settlement 
patterns appear in Martinique (Allaire 1990), Grenada (Bullen 1964), St. Vincent (Bullen 
and Bullen 1972), and St. Kitts (Goodwin 1980).
The mangrove swamps offer a  clear advantage in terms of resource availability 
including maritime and terrestrial resources, fuel wood, and possibly horticultural 
production of cassava. Both the salt marshes and mangrove swamps also probably 
provided a good source of marsh clays for potting (Drewett 1993). It is interesting to note 
that some Suazoid sites are located in more barren, exposed areas, communities that 
perhaps concentrated on cotton or salt production, as spindle whorls are well known 
from other Suazoid sites in the Lesser Antilles (Allaire 1990; Drewett 1991,93). The 
cluster of sites on the north-eeist coast of Barbados represent the type of site where a
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rough cliff line and a harsh Atlantic barrier would make access to the sea difficult and 
prevent development of mangrove swamps.
1 hypothesize that because of a lack of marsh clay, peoples occupying these 
particular sites during the Suazoid period on Barbados may have been utilizing clay 
resources from Chalky Mount, or engaging in exchange networks with other sites. And, 
because artifacts like spindle whorls are found in many Suazoid sites on Barbados 
(Drewett 1991,93), that peoples during this period were implementing exchange 
networks as an economic alternative to exclusive reliance on local production.
Project Background
In 1985, Dr. Peter Drewett of the Institute of Archaeology at the University 
College London was asked by the Barbados Museum and Historical Society to examine 
the feasability of an archaeological survey. Although previous surveys and excavations 
have been conducted on Barbados (Bullen and Bullen 1972-, Hackenberger 1987, 1988), 
a lack of concentrated and intensive archaeological excavations had raised many 
questions on the nature of prehistoric peoples in Barbados.
A question recentfy asked concerns clay procurement by Amerindian peoples on 
the island. It has been suggested that clay for pottery was taken from the very abundant 
deposits on the hillsides of Chalky Mount (Drewett 1991) in the northeast part of the 
island (see fig. 3). Since no previous analysis of elemental or mineralogical composition 
has been conducted for pottery on the island (apart from sherds thin-sectioned and 
viewed microscopically at UCL) [Drewett 1991], these techniques provide an excellent 
opportuni^ to analyze the hypothesis that Chalky Mount clay was extensively used for 
pottery (Drewett 1995-personal communication). Alternative^, local marsh clays, found 
near every major excavated site, may have been used instead.
15
In order to examine questions related to clay-resource extraction on Barbados, 
both clay and pottery samples have been gathered and analyzed. The procedures 
involved In sampling and analysis are presented in Chapter 2. The results of this 
analysis is presented in Chapter 3. These data are used to examine why prehistoric 
peoples on Barbados may or may not have preferred certain clays for pottery 
manufacture. It is my belief that a preference by prehistoric peoples for certain clays on 
the island may have succeeded in promoting territoriality of specific clay resources 
through time, and eventually led to a an exchange network of raw materials and /or 
manufactured ceramic goods. This could have been in response to changing subsistence 
strategies and resulted in the specialization of crafts other than pottery, such as cotton 
and salt production (Allaire 1990; Drewett 1993), or other, as yet unkown commodities. 
An established exchange network would explain why a sample of pottery sherds within 
the population sample appear to come from different clay sources.
Archaeologists have long been aware of the usefulness of ceramic studies for 
reconstructing occupation spans, and of the necessity of using ceramic studies to infer 
past human behavior (Hill 1985). Most ceramic studies, however, have tended to focus 
on the reconstruction of descriptive typologies in order to establish temporal boundaries 
cuid cultural sequences within a diachronic framework (Bronitsky 1986: 209). For these 
studies, stylistic attributes have often been postulated to be the most sensitive to 
temporal and cultural variation, and the easiest to anatyze.
Archaeologists, however, also have become increasingly interested in not only the 
functions of the ceramic material that they excavate, but the resources and technology 
used to produce them (Braun 1983). By understanding the choices required for the 
manufacture of ceramics (for example, the kinds of clay used, the reasons for their use, 
and the kinds of processes required to arrive a t the end product), one can more 
accurately establish methods for analyzing past human social intercourse, and the 
extent to which energy was expended in order to gather certain materials for
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manufacture. A productive approach to this end would be an evaluation of the shifts in 
requirements for specific ceramic resources through time in relation to social and 
cultural changes. This then relates to the progression of ceramic technology and 
manufacture in response to perceived needs (Kingery 1984; Rice 1984a).
The properties of raw clay play a prominent role in ceramic production. Franken 
(1971) notes that the degree of plasticity limits selection by the potter, and that different 
shapes of vessels also dictate the use of different clays. Consequently, the analysis of 
clay sources enables one to better understand the problems the potter encountered in 
the selection and/or modification of materials (Matson 1951; Shepard 1957). Various 
hypotheses related to evolutionary theory are examined in Chapter 4 in an attempt to 
explain the observed selection of different clay resources. These include interrelated 
ideas from ecological theories that can be applied to clay resource extraction.
The collection and testing of raw materials used in pottery manufacture is the 
focus of this research, and closely parallels what Matson (1965) refers to as "ceramic 
ecology". Ceramic ecology is a  contextual approach to ceramic analysis that attempts to 
place raw technical data into both an ecological and sociocultural perspective. This is 
done by relating technological properties of the local resources to the final production 
use of ceramic materials (Rice 1984b),
One of the final steps in this ceramic investigation is relating the accumulated 
data on the environmental and sociotechnological factors of pottery manufacture to the 
broader issue of why this might occur. These explanations include social factors such 
as economics, settlement patterns, demographic factors, and so forth. These are also 
discussed in Chapter 4.
Pottery making, like any other essential technology, represents a point where 
cultural systems interact within environmental boundaries and constraints. This view 
of "ceramic ecology" emphasizes that the production of pottery is one way of exploiting a 
particular environment. It is also a way of demonstrating economic adjustment through
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space and time in a framework of productive relations within a society (Rice 1984b). In 
this research, evolutionary theory is used to support the ideas that 1 ) prehistoric peoples 
on Barbados in the late Suazoid period were descendants of those peoples who lived 
during the Saladoid period, and not part of a separate migration or displacement by 
other "Carib " peoples; 2) the different ceramic typologies are a result of a changing 
subsistence base, and not due to a displacement by other peoples: 3) the gathering of 
clay vras an important factor in settlement location for prehistoric peoples on Barbados, 
most likely a factor that must be considered in association with the gathering of other 
marine and/or terrestrial resources; 4) the gathering of clay near the settlement site, or 
settling in areas near clay sources, would be a logical decision considering the 
unfavorable cost-benefit ratio of obtaining clay from greater distances; and 5) in cases 
where pottery appears to be coming from a variety of clay sources, that this is a result of 
increasing craft specialization and formation of an exchange network for pottery and 
other goods.
Cultural Sequence in Barbados
The cultural contexts for Barbados are divided into five main time periods. They 
are the 1) preceramic period (1650 - 200 B.C.); 2) Saladoid period (Cedrosan: 200 B.C. - 
A.D. 350; Secan A.D. 350 - 650); 3) Troumassoid period (A.D. 650 - 1100); 4) Suazoid 
period (A.D. 1100 - 1600); and 5) Historic period (A.D. 1600 - present) (Davis and 
Goodwin 1990; Drewett 1991; 1993).
The preceramic period (or Archaic period) on Barbados has only been observed at 
the site of Heywoods (Drewett 1993), in which two conch lip adzes of preceramic type 
were located in association with unmodified conch shells {Strombus gigas).
Studies conducted by Rouse and Cruxent (1963) and others, established a 
ceramic chronlogy within the Caribbean region. This began with the Saladoid series
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named after the type site of Saladero in the Orinoco River Basin. Rouse ( 1989) considers 
that the Cedrosan Saladoid subseries (500 B.C.-A.D. 250) derived from the Guianas and 
Trinidad, is the oldest ceramic tradition in the West Indies. On Barbados, it is arguable 
whether a large amount of Cedrosan Saladoid type, indicating an earlier presence of 
ceramic production, is present. One adorno curated at the Harrison's Cave Collections, 
and one rim sherd found at Chancery Lane by Bullen first appeared to be the only 
indicator of a pre-Barrancoid ceramic influence on Barbados (Drewett 1991). There has 
been, however, an increasing amount of Cedrosan Saladoid pottery found on the island. 
This type consists of thin, hard, well-made pottery usually tempered with sand or 
ground-up shell with ZIC, WOR, and Barbados "incised" type (Drewett 1991). The later 
Saladoid ceramic tradition on Barbados, (A.D. 350-650) is called the Secan subseries, 
named after the Palo Seco complex in Trinidad (Boomert 1987). Pottery of this subseries 
has thickened, triangular, or flanged rims rather than the flaring Cedrosan Saladoid 
type, and pinkly-bufF, polished surfaces with frequently found grooves at the base of the 
rim (Drewett 1991 ).
The Troumassoid period, named after the type-site of Troumassee on St. Lucia 
(Boomert 1987), appears to be a transitional series developed out of the Secan Saladoid 
subseries (Drewett 1991). Troumassoid pottery is characterized by plainer ware, with 
Caliviny Polychrome predating ftnger-marking as a decorative technique. The relative 
thickness of the sherds vary through time, with a  high frequency of sherds less than 
7mm thick being an early indicator; Troumassoid sherds having cream-slip is also an 
early indicator (Drewett 1993). This type is frequently found in sites on Barbados, 
though in much less quantity than other types.
The final ceramic phase in Barbados is represented by the Suazoid series named 
after the type-site of Savannah-Suazey in Grenada (Davis emd Goodwin 1990; Drewett 
1993). This characteristic utilitarian ware, only found in the Windward isands, is an 
extremely thick and unevenly finished vrare, sometimes with fingertip or nail impressions
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decorating the rim (Drewett 1991). Overall, when observed closely, Saladoid pottery is 
thinner and appears to be fired under more controlled conditions, whereas Suazoid 
pottery is very thick, often crumbling when pressure is applied.
It is important to note that although there are many similarities in Saladoid and 
Suazoid typologies, there exists significant differences in how these associations are 
interpreted by researchers. Because the Caribbean region has recently begun receiving 
closer attention by archaeologists, many of the chronologies and ceramic associations 
created by Rouse and others is debated. Hypotheses relating to migration patterns, 
subsistence strategies, and so on, are still open to controversy because of a fairly high 
degree of variability between islands both geographical^ and ecologically, and from lack 
of good data.
Chapter II. Sampling Procedures
Excavations on Barbados have produced a large quantity of ceramic material 
(Bullen and Bullen 1968; Hackenberger 1987: Drewett 1991). Nearly all recent 
collections are housed at the Barbados Museum and Historical Society. Five sites on 
Barbados that previously had been excavated or were under excavation during my 1995 
fieldwork season were chosen for sampling. The sites selected had variable geographical 
locations (in order to gain a good representative sample of sites from all parts of the 
island), and had a large selection of samples that had been professionaly excavated by 
the Institute of Archaeology (Drewett 1991, 93). The sites chosen for investigation were 
Chancery Lane, Heywoods, Hillcrest, Silver Sands, and Little Welches (see fig. 4).
The Chancery Lane site is located on the south coast near Long Bay (see figures 
4 and 5). It was occupied throughout prehistory, probably as a result of its location on 
low sand dunes holding back a  salt marsh with a cUfF line to the northwest. Previous 
excavations of this site include those by E. M. Shilstone in the 1930's (Taylor 1983), N. 
Connell in 1948 (Taylor 1983) Ripley Bullen in 1966-67 (Bullen and Bullen 1968), Steve 
Hackenberger (Hackenberger 1987), and Peter Drewett (Drewett 1991). Excavations ty  
Drewett (1991) indicated a site occupation that spanned about 1,000 years, although 
probably not continuously. When first occupied, the site appears to have been situated 
on a sandrock bench which protected a marine inlet between it and the northwest cliff 
line. With the development of dunes, the marine inlet was probably prevented from 
reentering the sea, and a salt marsh formed, part of which survives today (Drewett 1991).
The Heywoods site is located on the north-west coast just north of Speightstown 
at Six-Men's Bay (see figures 4 emd 6). Previous excavations by Drewett (1991,93) 
indicated that it was very similar to the Chancery Lane and Silver Sands sites. 
Heywoods covers an area over 300 square meters, and was within the former Heywoods 
Plantation, where much of the land was planted with sugar cane, turning soil to a
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depth of almost 60 cm. A large quantity of pottery and clay-pipes dated to the 17th 
century attest to its extensive occupation during the Historic period. The interpretation 
of the pedology of the site suggests sand dunes and beach holding back a salt water 
lagoon with a possible cultivable area in between (Drewett 1991). More recent 
excavations in 1993 and 1995 revealed the importance of this site during a dense 
occupation in the late Suazoid period. There is, however, evidence of occupation from 
preceramic times until the present (Drewett 1993).
The Hillcrest site is situated on a promontory about 35 meters above sea level on 
the east coast (see figures 4 and 7). Excavations in 1988 revealed that the promontory 
originally consisted of a series of ridges running east/west separated by gullies. These 
gullies appear to have been filled up with coUuvlal deposits over 2 meters high following 
the arrival of peoples during the Saladoid period around 250 B.C. This may be the result 
of forest clearance for horticulture (Drewett 1991). The site of Hillcrest provided the 
largest quantity of Saladoid pottery from the island, although occupation persists 
through all ceramic phases until the Historic period. The site would have provided 
excellent access to all types of resources, including marsh clay adjacent to the site, and 
Chalky Mount clay which is only a few kilometers away.
The Silver Sands site is located on the south coast at Little Bay, and is similar to 
Chancery Lane in that dunes are located to the south with a cliff line to the north-west 
(see figures 4 and 8). The dunes in recent times have succeeded in blocking up a small 
marine inlet that was known to have previously extended 150-200 meters inland. In 
prehistoric times, the inlet opened into a shallow depression containing a salt marsh. 
The movement of dunes and beach sand have gradually overcome the salt marsh and 
marine inlet, a process probabfy begun in prehistoric times (Drewett 1991). Originally 
thought to have been only a Suazoid site, more extensive excavations in 1995 have 
revealed a Saladoid and Troumassoid occupation. It is not known, however, whether 
this indicates settlement of the site during early Saladoid times.
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The site of Little Welches is located near Oistin's Bay on the south coast (see 
figures 4 and 9). This site was first excavated in 1995 and revealed an extensive 
Saladoid component with large amounts of pottery and faunal remains being recovered. 
The site is situated within a salt marsh area with excellent access to the sea. Although 
data on the site has not yet been published, there was an abundance of both sherds 
and clay that could be taken for sampling. This site was observed by Drewett (1995 
personal communication) as having good potential for further analysis.
Pottery Samples
For the purposes of this investigation only sherds from excavations conducted 
by Drewett and the Barbados Survey Project were taken for analysis. A total of 228 
sherds were obtained for analysis. Of these, only 226 were used for the fined analysis, 
due to contamination during transport (see Appendix A for sample numbers, 
proveniences, and weights).
Sherds were selected from the earty Saladoid and late Suazoid periods. This was 
done to provide an adequate diachronic distinction between pottery typologies on the 
island, as technological manufacture during these periods is very different. AH sherds 
were selected from well-documented archaeological contexts that were carefully 
excavated and exhibited unambiguous cultural typologies. They were sampled from 
deposits of known date, and from units that could be clearly identified as relating to 
either Saladoid or Suazoid associations. The selection of these sherds was 
accomplished through a preliminary sorting procedure where variations were observed 
and noted. Sorting was done by visual inspection when possible. Larger sherds were 
chosen if more than one sample from a sherd was to be analyzed. Next, the samples 
were washed and cleaned of excess debris and broken in half with either pliers or a small
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hammer. This was done to provide samples for a comparative analysis by Lys Drewett, 
who is thin-sectioning corresponding sherds at the University College London.
The sampling strategy for ceramic sherds were as follows: sherds of Scdadoid and 
Suazoid types were taken from the five archaeological sites, obtaining sherds from 
different contexts as to decrease the possibility of the sherds coming from the same 
ceramic piece. This was also attempted visually in cases where a large number of sherds 
had to be taken from the same context (e.g. Hillcrest Suazoid sherds taken from surface 
collections). Context numbers were taken, and each sherd was given a sample number 
cross-referenced with provenance for testing purposes.
Saladoid samples were taken from the sites of Chancery Lane. Hillcrest. Little 
Welches, and Silver Sands. The Saladoid samples are observed to have many distinct 
typological differences from other types, but were taken from samples based on these 
criteria: "interior-incised thin ware". "ZlC-ware" (zone-incised crosshatch}, "thin-ware" 
in provenance with a purely Saladoid context, and "triangular-rimmed" (which is seen 
to only represent part of the "Secan" subseries of Saladoid on Barbados, while aU others 
have been seen to persist through the entire Saladoid period within the Caribbean 
region (Rouse and Cruxent 1958-59; Drewett 1991).
Suazoid type, also having distinctive typological characteristics (Davis and 
Goodwin 1990; Drewett 1991.93), were taken from the sites of Chancery Lane. 
Heywoods. Hillcrest. and Silver Sands by these criteria: "griddle sherds" (typically flat, 
thick-ware), thick-ware with large Inclusions of temper, and sherds associated in 
provenance with undisturbed Suazoid contexts. To increase the probability of 
accurately identifying these types, the sherds were also taken from sites that have a large 
concentration of artifacts with the corresponding typology. Troumassoid sherds were 
omitted from this study due to a lack of finds for proper sampling.
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Clay Samples
Clay samples were taken from the sites of Chalky Mount, Chancery Lane, 
Heywoods, Hillcrest. Little Welches, and Silver Sands. The sampling of clay at these 
sites posed two problems: locating sources where prehistoric peoples would have 
gathered clay, and obtaining clean samples. The easiest way to locate preferable clays, 
oftentimes. Is to ask a local Informant. In the case of Chalky Mount clay, where there 
are abundant sources still used by local potters In their shops, this was easily 
accomplished (Henry 1995-personal communication). Local marsh clays, however, being 
of less quality and not used now, had to be gathered without the use of soil or 
geographical maps at fine scale. It m ust be realized that the term "source" Itself Is a 
complex notion, "Sources" can be perceived on different levels of geographical 
Inclusiveness (Arnold et al. 1991: 84), These Include regions, communities, or Individual 
pits or mines. Because the composition of paste reflects all raw material components 
(Including clay, temper, water, etc.) that were mixed In the preparation of the paste, the 
compositional profile of the clay encompasses both natural and cultural Information.
In all cases, with the exception of Chalky Mount, clay samples were taken fi*om 
either newly opened trenches, areas adjacent to previously excavated trenches, or from a 
marsh clay area near the site. In taking a  sample of clay, contamination of soil or other 
materials was avoided. In all cases, samples were taken out of a freshly exposed area 
where the clay deposit was at a depth of at least 20 cm. This was done to reduce surface 
contamination and expose a firesh area for sampling (Rice 1987: 320). This procedure 
was duplicated In areas where there was either a vertical exposure (Hillcrest) or a 
horizontal exposure (all other sites). The surface areas were removed with a maddock or 
shovel to expose a  firesh area for sampling, and a clean trowel was used to dig Into the 
underlying area. Special care was used to prevent contamination with surface soil and 
other foreign material. Each sample was then placed In a clean plastic bag, sealed and
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labeled with provenance, and then double bagged for transport. With the exception of 
Silver Sands and Hillcrest, this was done adjacent to previously excavated trenches.
In an attempt to achieve greater representativeness for chemical characterization 
and analysis, a large amount of material was taken. Sample weight ranged from 6 oz 
(e.g. from Chancery Lane) to 10 lbs (e.g. from Chalky Mount) with an average around 2 
lbs. Although a sample of around 5 kg is deemed satisfactory for sampling (Rice 1984: 
320), only a few grams of material was needed for chemical analysis. To ensure extra 
samples in the event of contamination during storage or transport, clay samples were 
divided in half and placed in separate bags.
At Chancery Lane, a  grayish-black clay was obtained from near the previous 
excavated sites (Bullen 1968; Drewett 1991) at a  depth of 30 cm. below the surface (see 
fig. 5). A Yellowish-brown clay from the Hillcrest site was taken from approximately 5 
meters below the edge of the promontory (see fig. 7) at a depth of 30 cm. A black clay 
from Little Welches was taken from Test Unit 6 at a depth of 60 cm. A black clay from 
Silver Sands was taken approximately 100 meters directly west of the 10 by 10 meter test 
unit excavated during the 1995 season (see fig. 8) at a depth of 50 cm. below the surface. 
Chalky Mount clay was obtained from a local potter at Chalky Mount Pottery. This was 
a reddish-clay taken directfy from the hillside and according to the potter, included only 
natural temper without added inclusions. (Henry 1995-personal communication). 
Three samples of clay from the site of Heywoods were taken during salvage excavation of 
the 30 by 30 test trench in 1995 (see fig. 6). These were a black clay from "HW" (0-10 
M /1.8-2.0/50 M test trench), a black clay from "HW-4" (HW/95/A-20-30 M/80 cm. 
depth), and a dark-brown clay from "HW-9" (HW/95/A-10-20 M/Feature 9/75  cm. 
depth). Separate samples were taken in order to provide a measure of the variability at a 
single source. However, when these three samples were analyzed, there was a high 
degree of similarity, suggesting that the elemental composition within a particular site 
may not vary to a great extent (see samples HW 70, 74, and 79 in Appendix C). Because
32
of this, the three samples were averaged together for comparison with the pottery 
samples (see Appendix D).
The clay samples were made into briquettes and fired at three different 
temperatures: 200, 260. and 400 degrees Celsius. This was an attempt to duplicate the 
lowest firing temperatures that would have probably been used prehlstorically (400-500 
degrees Celsius) (see Rice 1987), and to determine whether there would be significant 
differences in the elemental composition when even lower firing temperatures were used 
(200 and 260 degrees Celsius). Because low temperature ceramics are porous fabrics 
(Dunnell and Hunt 1990: 331) they usually retain the original clay minerals to some 
degree. All samples were fired in electric kilns at the Fine Arts facilities at the University 
of Montana, using a temperature gauge under controlled conditions (Larson 1995- 
personal communication).
The changes that occur in fired ceramics have been thoroughly studied using 
controlled conditions with clays of known chemical, mineral, and particle size 
composition (see Schiffer and Skibo 1989: Burton and Simon 1993: Neupert 1994: and 
Schiffer et ai. 1994 for further studies). It is, however, dangerous to apply such 
conclusions as being representative of all pottery sherds. Of great Interest is the 
maximum temperature that prehistoric ceramic materials were subjected to during firing. 
Rice (1987) notes that virtually all non-kiln fired, unglazed prehistoric pottery is fired at 
temperatures around or below 1000 degrees Celsius.
During experimentation of firing clay samples taken fi*om Barbados, it was noted 
that at 400 degrees Celsius, the ceramic fabric began to take on characteristics similar to 
those of sherds seen on Barbados for both Saladoid and Suazoid types. This was seen 
as the carbon, present in varying amounts in virtually all existing clays, is oxidized 
beginning at 200 degrees Celsius or just above this temperature (Rice 1987: 88). Clay 
briquettes fired to temperatures between 400-500 degrees Celsius frequently blacken as 
carbon particles move to the surface fi"om the interior and become more visible. Because
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this is on the lowest range of probable firing temperature prehistorically, this was 
deemed adequate for use in analysis.
The other clay samples, fired at 200 and 260 degrees Celsius, were examined to 
see if temperature during firing had an effect on the apparent elemental composition 
using weak-acid extraction. Other comparative studies show that despite an increase or 
decrease in firing temperature, the paste, to a great extent, does not vary greatly in 
chemical composition between temperatures ranging from 0 to 800 degrees Celsius 
(Burton and Simon 1993). Discriminant analysis on 19 reference clay samples fired at 
varying temperatures by Burton and Simon in their study ( 1993) indicated that the 
chemical signature of clay is distinct regardless of firing temperature. Their results 
showed only 1 in 76 cases that were misclassified, a 98.7 percent rate of accuracy.
In my research there were some inconsistencies in detected amounts for the 
elements Calcium, Chromium, Iron. Titanium, and Zinc in the fired clay samples. As 
these elements are sometimes known to show inconsistencies under certain firing 
conditions and certain analytical procedures (Rice 1987), only those samples fired at 400 
degrees Celsius were used for comparison. This temperature consistently fell within the 
acceptable range of accuracy when calibrated, and probably represents the closest 
comparison for prehistoric pottery on Barbados.
It must be noted, that the different changes that can occur when a ceramic piece 
is fired takes place within a broad range of temperatures. Whether these changes take 
place may also depend on how long the temperature is consistently held during firing. 
Non-kiln bonfire firings, Uke those used in prehistoric Caribbean times, were generally 
short, usually a matter of minutes (Shepard 1957; Rice 1982). The rate of heating is 
usually uncontrolled but rises rapidly, and the highest temperature is held only briefly 
before cooling begins (Rice 1987: 86). For my analysis, this procedure was duplicated as 
closely as possible for all clay samples using an electric kiln.
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Process and Analysis
The procedure requires an atomlc-emlsslon or -absorption spectrometer (AA) 
capable of analyzing aqueous solutions for elemental composition at parts-per-mllllon 
levels and with a precision preferably better than plus or minus 5 % (Burton and Simon 
1993). For this research, a Jarrell-Ash Atom Comp Series 800 Inductively Coupled Argon 
Plasma-Emlsslon Spectrometer unit was used. This was located In the Geology 
Department laboratory facilities at the University of Montana.
The object of this analysis has been to determine statistically significant 
compositional differences in the sherds, and compare them with the raw materials found 
on Barbados In an attempt to locate their place of manufacture. It should be noted 
that the elements chosen for analysis are not trace elements, but are minor or major 
components of the clay paste. These elements are chosen because, along with Silicon, 
they are the most abundant cations In ceramic pastes, and because they are less 
susceptible to sampling error. They can also be measured with high precision and give 
highly reproducible results (Burton and Simon 1993). Most of these elements have also 
been widely used for ceramic studies using absorptlon-spectrometry which validate the 
results (see Ives 1975; Maggetti et al, 1984; Tennent et al. 1984; Torres et al. 1984; 
Dunnel and Hunt 1990 for further Investigations).
The procedure uses onty a few consumable Items, These Include 20 mm plastic 
vials, hydrochloric acid, and filters. Additional materials Include an electronic balance 
capable of weighing samples to ,0001 mg, a  mortar and pestle, a graduated cylinder for 
measuring acid, and a syringe for paste/solution separation. These materials were 
provided by the Pharmaceutical Sciences department at the University of Montana,
Each sherd was ground up by hand using a Coors porcelain mortar and pestle. 
The mortar and pestle was thoroughly washed between each sample grinding to prevent 
cross-contamlnatlon. The samples were bagged Individually and weighed on an
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electronic scale at a weight of 2.000 grams and placed in capped plastic vials. Weighed 
samples were then mixed with a 20 ml concentration of 1 molar hydrochloric acid. The 
vials were then shaken and left to sit for two weeks and shaken every other day. After 
two weeks, the solution was filtered through a syringe with a Millipore HA filter (0.45 uM 
pore size) in place to catch any remaining particles in the solution, as the acid used does 
not completely dissolve the ceramic paste. Only extracts of the elements are contained 
in the solution.
The solution was then diluted to 10 percent of original concentration using de­
ionized, distilled water. This was done in order to maintain adequate detection limits for 
certain elements (eg. iron and aluminum] which, at the beginning of the procedure, gave 
extremely high numbers, unreadable as raw data (the percentage in ppm for each 
element in each sample should then be multiplied by ten in order to get the actual ppm 
of a particular element). Because actual numbers were not being quantified, only a 
distribution of variances between samples should be regarded as useful for this research 
project. The solution was then processed through the ICAP-EIS. During processing, 
reference numbers were given to samples to differentiate those that were clay, and those 
that were pottery sherds fi-om a particular site and period. In Appendix C, those samples 
beginning with "0" signify fired clay seunples, those beginning with "1" are Saladoid 
pottery sherds, and "2" signifies Suazoid pottery sherds. Site names were abbreviated as 
the following: ChaUqr Mount (CM), Chancery Lane (CL), Heywoods (HW), HlUcrest (HC), 
Little Welches (LW), and Silver Sands (SS). These can be seen in Appendix A.
During the analysis procedure using the ICAP-EiS, calibration samples were 
processed intermittently. This was done both before starting a  new run of samples, 
between every set of 10-15 samples, and at the end of each day in which anafysis was 
performed. This was done to insure accuracy within 10 percent, a variation which was 
deemed satisfactory by technicians in the ICP lab who calibrate the machine. 
Calibration samples are listed in appendix B.
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During procedure the ICAP-Ê S tested the solutions for 21 different elements. 
These were Aluminum (Al), Arsenic (As), Boron (B), Cadmium (Cd), Calcium (Ca). Cobalt 
(Co). Chromium (Cr), Copper (Cu), Iron (Fe). Magnesium (Mg), Molybdenum (Mo), 
Manganese (Mn), Nickel (Ni), Phosphorous (P), Lead (Pb), Potassium (K), Silicon (Si), 
Sodium (Na), Strontium (Sr), Titanium (Ti) and Zinc (Zn). Of these, only 13 were chosen 
for analysis and the remaining eight were eliminated from further analysis. The 
eliminated elements are Al, As, B, Cd, Mo, K, Pb, and P. In most cases elimination was 
due to the elements not having adequate detection limits (eg. As, B, emd Cd). In the case 
of the others (Al, Mo, P, Pb, and K), these were discarded from further analysis due to 
repeated errors when calibrations took place (see Appendix C for the quantitative 
measurements of elemental composition for clay and pottery samples).
The analytical techniques that were used with the weak-acid extraction method 
using the ICAP-E^S measured the elements in amounts of parts per million (ppm). It 
must be noted that with such small amounts that the method is extremely sensitive to 
slight compositional variations caused by contaminants, natural inhomogeneities in the 
raw material and final product, or by careless sampling (Rice 1987; Bishop et al. 1990; 
Burton and Simon 1993). For chemical analyses such as this, it should be realized that 
the measuring of the composition of ceramics is being done in the present, not 
immediately after its manufacture in the past. The composition of the artifact thus 
reflects the total history of the artifact, including its production, use, and 
postdepositional history (Maggetti 1982; Arnold et al. 1991). Substances that a potter 
adds to a  clay may cause the elemental composition of the pottery to alter from the 
composition of the "source" clay. Water, for example, is necessary for making ceramics. 
But, water contains soluble seilts of elements such as sodium, potassium, magnesium, 
calcium, and iron, and their concentrations may increase when water is added to the 
clay to achieve preferential plasticity (Arnold et al. 1991: 71). Individual elements may 
also reflect differences in raw-material sources, production technology, use, chemical
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change occuring due to post-depositional factors, or post-curational handling of the 
sherds or clay material. This must also be considered as a significant factor in the 
interpretation of these results.
It is important that the compositional differences determined for the sherds 
reflect actual differences in raw material, and not errors introduced by contamination of 
sampling (Rice 1987: 324). Thus considerable research has been devoted to avoiding 
contamination during both sampling and preparation (Reeves and Brooks 1978: 
Carrlveau 1980; Attas et al. 1977; Rice 1987; Bishop et al. 1990). Consequently, all 
sampling and preparatory procedures were followed carefully.
The weak-acid extraction method, though useful, has various drawbacks 
compared to other methods such as neutron activation analysis (Rice 1987). 
Preparation of the samples increase the possibility of error using weak-acid extraction 
due to lengthy procedures and careful handling at aU times. Methods like neutron 
activation aneifysis bypass these obstacles by being nondestructive to samples during 
analysis (Rice 1987). Quantitative readings of certain elements by the ICAP-EIS can also 
be affected by high concentrations of other elements thereby skewing the results (for 
examle, concentrations of Arsenic (As) in some samples were affected by the element 
Aluminum (Al), and were subsequently discarded).
It m ust also be noted that because particular pottery samples appear closely 
related to each other, it does not mean that they definitely came from the same clay 
source. Likewise, it is also possible that samples which appear to be unrelated, may in 
fact have come from the same source. This is a reality which must be considered in this 
research because of the sample size, the locations of samples taken, and the procedure 
used to a n a ^ e  the data. Further analysis of other clay sources must be done to ensure 
that the elemental composition of clay samples from a particular locale are in fact 
unique.
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In addition to biases in collection, paste composition may be affected by 
numerous behavioral factors (Heron and Evershed 1993). The potter may mix temper 
with the clay to increase workability. Although this temper is usually believed to be 
comprised of non-plastics, it may consist of a mixture of plastic and non-plastic 
materials (as is seen in Ticul. Yucatan. Mexico [Arnold 1971]. and Quinca. Peru [Arnold 
1972). Compositional analysis of prehistoric ceramics thus not only reveals the 
composition of the raw clay used in production, but also that of other components 
added by the potter (Arnold et al. 1991: 71).
Above all. it is important to remember that the sample taken for this research 
project is only a small fraction of a larger population. Inferring the characteristics of the 
population from a sample always leaves possibilities of bias in sampling. 
Generalizations made from the pottery samples taken from all sites appear to be 
representative. All sites were selected by probabhstic sampling procedures, emd were 
excavated using both maddocks. shovels, and trowels. This enabled a broad selection of 
sherds for analysis, of which those having ambiguities as to being of either Saladoid or 
Suazoid types were not used in analysis.
In virtually all sampling situations, particularly with clay deposits and 
archaeological sherd collections, it is not known precisely what constitutes the 
population. The full extent to which clay proveniences and their variability can be 
comprehended can be variable, extending for indeflnate horizontal and vertical distances 
beneath the surfeice. For this reason, as noted before, three separate clay samples were 
taken from the Heywoods site a t three widely separated areas in order to determine 
whether there may be a bias involved in taking only one sample of clay from each site, 
and what this variability may include within a particular site. Similarily. because 
archaeological sites are usually not excavated within their entirety, the true population 
of ceramic material is never known. The collection may or may not be a fair
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representation of the complete assemblage. It is better considered as the available 
population rather than the actual one.
Chapter in. Results
The results obtained from the analysis of elemental composition of pottery sherds 
and clay samples on Barbados show some observable trends. It appears evident that to 
a great extent, prehistoric peoples on Barbados were gathering clay from either the 
settlement site itself, or from sources near the site. There are, however, exceptions to 
this both gec^raphicaUy and diachronically
The results in figures 10-13 were made by tallying matches between pottery 
samples and specific clay sources. The distribution of pottery samples to specific clay 
sources are shown here. Each match was identified and counted by correlating at least 
3 instances of similarity between the elemental compositions of a pottery sample and 
those of a clay sample. The precision of these matches can be seen in Appendix D which 
lists the means and standard deviations of the pottery samples that had matches to 
particular clays. Figures 14-21 show the percentage of pottery samples from each site in 
each time period that came from a particular clay source.
In interpreting these results, it should be noted that clay sources labeled as 
"unknown" refer to mangrove swamp areas from which clay samples were not gathered 
for testing in this research project. Because these mangrove swamps were probably quite 
common along most coastal areas, it is likely that sites like Silver Sands, for example, 
that has a  high number of sherds coming from unknown clay sources, was using raw 
clay and/or manufactured pottery from a clay source not tested in this study.
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Saladoid Pottery Samples
The Saladoid pottery samples taken from the sites of Chancery Lane, Hillcrest, 
Little Welches, and Silver Sands show a pattern of mainly localized procurement and/or 
distribution of clay or manufactured clay products. A majority of the pottery samples 
come from clay sources less than 6 km away. The Chancery Lane site has ten samples 
coming from Little Welches, four from Heywoods, two from Silver Sands, and one from 
its own source. 38 percent are from local clays, 11 percent from non-local clays, and 51 
percent from unknown sources (see fig. 14). The Hillcrest site has five samples from 
Chalky Mount, seven from Heywoods, seven from Hillcrest, three from Little Welches, 
and two from Silver Sands clay. 40 percent of these are made from local clays, 40 
percent from non-local clays, and 20 percent from uknown sources (see fig. 16). Little 
Welches has one sample coming from Chalky Mount, six from Heywoods, four from 
Silver Sands, and seven from its own source, 42 percent are made from local clays, 27 
percent from non-local clays, and 31 percent from unknown sources (see fig. 20). Silver 
Sands sherds are represented by one from each of the sites of Heywoods, Hillcrest, and 
Silver Sands, and two from Little Welches. 11 percent are made from local clays, 8 
percent from non-local clays, and 81 percent from unknown sources (see fig. 18). 
Overall, when averaged, almost 33 percent of the Saladoid pottery samples are from clays 
within a 10 km distance, 24 percent are from non-local clays, and 46 percent are from 
unknown sources.
Suazoid Pottery Samples
The source location of pottery samples during the Suazoid period is considerably 
more variable than during the Saladoid period. Although local use of clays seems to
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occur, there is a wider distribution of pottery sherds from a variety of known clay 
sources.
Samples from Chancery Lane come from all known clay sources, though nine of 
the 15 samples that had matches are from sources less than 6 km away. Four are from 
Heywoods, and one each from both Hillcrest and Chalky Mount. Thirty-four percent are 
from local clays, 23 percent from non-local clays, and 43 percent from unknown sources 
(see fig. 15). Heywoods pottery sherds also fit within a preferable range of exploitation - 
nine are from its own source, six from ChallQr Mount, one from Hillcrest, eight from Little 
Welches, and three from Silver Sands. 31 percent are from local clays, 65 percent from 
non local clays, and 4 percent from unknown sources (see fig. 21). Altogether, 15 of the 
27 samples with matches are within a distance of less than 10 km away.
The pottery samples from Hillcrest have five matches with its own source, one 
from Chalky Mount, two from Chancery Lane, and six from Little Welches. 20 percent 
are from local clays, 28 percent from non-local clays, and 52 percent from unknown 
sources (see fig. 17). These fell well outside a  preferable range of exploitation over land. 
Silver Sands pottery samples come from all sources but its own. Three are from Chalky 
Mount, one from Chancery Lane, two from Heywoods, three from Hillcrest, and four from 
Little Welches. 20 percent are from local clays, 32 percent from non-local clays, and 48 
percent are unknown (see fig. 19). These also fall outside a preferable range of 
exploitation over land. Overall, when averaged, 26 percent of the Suazoid pottery 
samples are from clays within a 10 km distance, 37 percent are from non-local clays, and 
37 percent are from unknown sources.
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Figure 20. Percentage o f Little W elches Sherds from Clay Sources - Saladoid Period
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Resulting Correlations
Data from the Saladoid samples suggest that a more regional procurement of clay 
was emphasized, and that the distribution of pottery in these areas, for a large portion 
of the samples, generally fell within a range of exploitation and distribution not 
exceeding 10 km (see fig. 22 for distances between sites over land). Exceptions to this, 
for example, include Hillcrest sherds coming from nearly all sources. Because the 
HlUcrest site is at least 16 km away from any of the other archaeological sites tested, it 
appears to be within a sphere of exchange interaction with southerly sites. The majority 
of Hillcrest sherds, however (19 of the 25} come from the northerly sources of Chalky 
Mount. Heywoods, and its own source. All of these sources are within a range of less 
than 15 km.
Saladoid pottery sherds from both the Chancery Lane and Little Welches site 
appear to come from local sources - 13 of 17 (with 18 unknown), and 11 of 18 (with 8 
unknown) respectively. Both of these sites, however, have a number of sherds coming 
from Heywoods clay. Chancery Lane has three and Little Welches has six coming from 
this source. As these sites are of considerable walking distance from Heywoods (from 23- 
27 km). It may be a result of exchange taking place by sea rather than over land. 
Because the Little Welches and Chancery Lane sites are sltutated on the southern coast 
where the water Is considerably calmer than the rough, rocky coastline of eastern 
Barbados, travel by boat would have been quite easy between these sites (only 27 km to 
Little Welches, and 35 km to Chancery Lane by sea).
During the Saladoid period, the percentage of samples that had matches with 
clay sources In a preferable range of exploitation (10 km or less) was 61 percent, and 33 
percent of total Saladoid samples. During the Suazoid period, the percentage of samples 
that had matches with known clay sources In a preferable range of exploitation was 51 
percent and 32 percent of total Suazoid samples. From the Saladoid to the Suazoid
52
BARBADOS SITE DISTANCES
Heywoods
Hillcrest
Chalky Mount 4.8
Distance (5 km)
5.5
Chancery LaneLittle Welches
Silver Sands
Figure 22. Barbados Site Distances Over Land
53
period, there tends to be a decline in the amount of pottery that was constructed from 
local clays. In contrast, there appears to be an increased use of Chalky Mount clay 
during the Suazoid period. The number of overall sherds from this source rises from six 
to eleven. The sample size, however, is too small to be conclusive. Overall, there is an 
increasing amount of pottery sherds with matches to more southerly clays. The number 
of matches that Hillcrest pottery has with southern sources, for example, increases from 
four matches in the Saladoid, to eight matches in the Suazoid.
The data derived from matching pottery samples with specific clays indicate a 
diversification of clay resource procurement strategy diachronically. Although distance 
and supply are influential in determining a preferable cost-benefit ratio of resource 
extraction, other mechanisms must be operating as well. In an island based setting 
with only slight changes in topography, it would first appear to be logical that 
transportation over land took place. Due to the nature of many pottery samples coming 
from sites that are in excess of 20 km away, especially in the Suazoid period, a  
possibility may be that some sort of exchange was taking place using modes of 
transportation over both land and sea. An exchange network, whether local or long 
distance, would be important in supplying necessary goods, maintaining information 
flow, and also economic and social relationships (Rice 1987: 196).
Research conducted with ceramics in the Southwest United States has shown 
instances of trade and exchange under similar conditions (Upham et al. 1981; Braun 
and Plog 1982). Upham emd others (Blanton et al. 1979) note that when groups 
intensify production of food (for example, manioc in the Caribbean), that these activities 
have the aggregate effects of stimulating population growth and intensifying land use 
strategies. Over the long term, such changes would have altered labor organization on a 
regional scale. This would have provided the potential for groups to produce a surplus. 
As a result, specific settlements would have had increased opportunities to participate in 
regional exchange networks (Upham et al. 1981). The results in Barbados may indicate
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a possible redistribution of ceramics or ceraimic material within or between groups, in 
which goods were accumulated, moved appropriately to a center, and then reallocated,
Drewett (1991,93) has noted that many sites on the northern and eastern coasts 
of the island would have had difficulty with ocean going ventures due to easterly trade 
winds and a rocky reef offshore with a shoreline lined with cliffs in many places. As 
noted before, the possibility presents itself that with increased sedentary activity 
through successive periods, that craft specialization was occuring during the Suazoid 
period. Drewett (1993) suggests that with a relatively low population density on 
Barbados early on, site location on the northern part of the island during the Suazoid 
period m ust have been deliberate, and that cotton production may have occurred, 
Allaire ( 1990) has also noted this possibility, suggesting that cotton would have survived 
in an arid environment such as the ones on the northern part of the island. Although 
direct evidence of cotton fibers or seeds has not been found, spindle whorls are well 
known from these and other Suazoid sites such as Silver Sands and Heywoods (Drewett 
1991,93), Cotton was used ethnographically to produce goods like hammocks, belts, 
girdles, loin cloths, aprons, and laps, and may have also been used to thread beads and 
shells for necklaces, and arm and ankle decorations (Drewett 1991: 184). Feathers were 
also used ethnographically for manufacturing mats, ropes, and hanging trays (Roth 
1924). Goodall (1921) notes that feathers and bark were used by Amerindians in 
Guiana to make hat crowns. Salt production may have also been present (Allaire 1990; 
Drewett 1993), as this resource had strong economic importance on other islands such 
as the Bahamas (Sullivan 1981). Although direct evidence of either cotton, bark, 
feather, or salt production is lacking, the possibility presents itself that with increased 
sedentary activity during the Suazoid period that craft specialization was occuring.
The data here suggest that economic specialization was taking place through 
successive periods as a result of a more sedentary lifestyle. With the advent of a more 
sendentary population relying on local marine sources, the cultivation of manioc and
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possibly maize in the later period (Keegan and DeNiro 1988; deFrance et al, 1996), one 
might assume that there would be an inchnation to gather clays within the immediate 
settlement sites for local production. This, however, does not appear to be the case. The 
analysis of pottery sherds shows that there was greater variation in the types of clay 
used during the Suazoid period than the Saladoid period. It is likely that prehistoric 
peoples on Barbados were engaging in regional exchange of goods, and that this 
exchange was part of a processual interrelationship taking place between settlement 
sites on the island. So, despite a general awareness that the economic considerations 
of site location extend well beyond the spatial and geographical location of a site in 
relation to environmental resources and features (Kohler et al. 1986), important factors 
such as social, cultural, political, and economic relationships relating to modes of 
exchange must be accounted for in explaining the variability of sherds in a particular 
site.
Chapter IV.
Implications and Interpretation of the Results Obtained from the Elemental 
Composition of Ceramics on Barbados
As a result of this analysis of pottery and clay samples from Barbados, a number 
of patterns are apparent both spatially and diachronically. First, prehistoric peoples 
during the Saladoid period appear to be gathering clay from either within or near their 
settlement sites for potting. This is similar to peoples during the Suazoid period, who 
appear to be using localized marsh clays near their settlement sites as well. The 
exception to this is that peoples during Suazoid times appear to be accumulating a wide 
range of clay and/or manufactured ceramic products from various clay sources.
There are numerous hypotheses tha t might explain this pattern. The 
assumption is that peoples during the Suazoid period were not a separate migration of 
inhabitants from the South American mednland. Archaeological evidence seems to 
support this idea (Allaire 1977; Rouse 1986; Drewett 1991,1993). Sullen (1972) himself, 
in later publications seems to treat the Caliviny and Suazey types as aspects of the same 
culture. Drewett (1991) also notes that in excavations there are more similarities than 
differences. If this is the case, it is unlikely that Suazoid pottery is the product of Carib 
invaders. Remnants of pottery seen in the archaeological record on Barbados and other 
islands suggest that peoples of the Suazoid period were direct descendants of those 
living during the Saladoid period within the Windward Islands of the Lesser Antilles. 
The analysis of data from this research project also supports this idea. Pottery sherds 
from Saladoid and Suazoid typologies are distinctly different, not only in decoration, but 
in manufacture. Because these types exhibit very distinct patterns of technology, does 
this suggest separate peoples within a wave of separate migrations? The data collected 
in this research proposes that these differences took place within the same group of 
peoples, all descendants of Saladoid populations from the mainland. These peoples 
began to change subsistence strategies through successive periods. The effect was that
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as peoples became more sedentary due to increased horticultural activity, site location, 
at times, also changed, and the cost-beneflt ratio of traveling to a more preferred clay 
source was too great to warrant extensive excursions into other parts of the island. 
This trend can be seen in the case of Hillcrest. where pottery sherds from Chalky Mount 
clay decrease 14 percent, while those from its own source decrease only 6 percent from 
the Saladoid to the Suazoid period (see figures 16 and 17).
In the Suazoid period there appears to be greater variability in where pottery is 
coming from. This may be due to the formation of a regional exchange network. 
Suazoid craft specialization, as an alternative subsistence strategy, would have enabled 
particular communities to participate in a regional exchange system. Local 
specialization during the Suazoid period could be explained as a network of exchange 
that erupted out of a need to obtain certain resources (such as cotton, feathers, salt, 
cassava, or ceramic griddles, for exeunple) without having to expend energy in gathering 
clay from more preferred sources. Raw materials and utilitarian crafts could then be 
distributed across social and ethnic boundaries to compensate for local resource deficits. 
Arnold (1985) notes that the pattern of pottery specialization, in response to insufficient 
agricultural or horticultural resources, is a widespread phenomenon. Pottery 
constitutes one common medium of exchange that is wddely traded or exchanged for 
food (Rice 1987). This is not surprising, considering that ceramic production requires 
little capital investment and can be organized around other household-based economic 
activities (Stark 1991).
Neff (1992) suggests that specific activities involved in ceramic production are 
shaped by Darwinian processes. This provides grounds for assuming patterns of ceramic 
evolution by observing the differential persistence of information on ceramic making 
through time. This theory also recognizes that the mix of ceramic traits observable at 
cmy point in time and space is a result of differential persistence of information within
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ceramic traditions and from differential persistence of traditions themselves (Neff 1992: 
142).
With respect to ceramics, Darwinian evolution begins from the observation that 
people at any point in time and space possess information inherited from the past 
related to pottery production (Neff 1993). At certain points in time (e.g.. the preceramic 
peoples in South America), people possessed no knowledge of ceramics. The source of 
information about these processes is creativity, problem solving, or even accidental 
innovation by individuals (Neff 1993; 26), Through mechanisms of social learning, new 
and old information of pottery is shared among peoples within a  spatial and temporal 
location. This cultural transmission of information constitutes an inheritance system 
(Rindos 1984; Boyd and Richerson 1985). Because this information of ceramics is 
transmitted through an inheritance system, ceramic traditions are then subject to 
mechanisms of change characteristic of inheritance systems (Neff 1993). In the 
Caribbean, this probably took place through exchange of information by people skilled 
in ceramic production.
During the Saladoid period in Barbados, there was a fairly standardized 
subsistence strategy marked by a focus mainly on terrestrial and marine resources 
(Drewett 1991). The social ties during this time would have provided the mechanism 
whereby people could move between groups as economic and social conditions dictated. 
This freedom of movement is generalty considered necessary for a successful hunting- 
gathering adaptation (Rosenberg 1990: 408). However, in attempting to allocate 
resources to resolve resource-related disputes, a population of foragers will establish 
norms that, if intensified, progressively will restrict the mobility that is thought to be 
typiccdfy essential to a  successful hunting-gathering adaptation (Rosenberg 1990: 408). 
Continued population pressure would also have the potential to gradually heighten 
these constraints.
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In Barbados, these constraints could have easily come from employing a 
changing subsistence base, and resulted in the establishment of territories whereby the 
exchange of goods could take place, rather than hostilities or extreme population 
pressure. Bender (1978) has argued that population pressure should not always be 
considered to be the prime mover in such changes, but as an expression of how these 
numbers and resources are culturalfy organized. At any one location on the landscape, 
people are making economic decisions based on either local or regional ties. Subsistence 
and socied forces should not be considered in isolation (Gosden 1992).
When attempting to predict resource availability and the exploitation of specific 
resources such as clay, other variables have an impact on the development of territorial- 
specific resource procurement. Resource mobility, the capacity for expansion, and the 
capacity for manipulation are likely to be other factors in determining the form such 
systems take (Dyson-Hudson and Smith 1978). Population pressure does not seem to 
be a significant factor in determining the geographical settlement and exploits during 
the Suazoid period on Barbados. Although population density was probably not high. 
Rouse (1986) and others note that more complex societies existed in the Caribbean 
when Spanish explorers arrived, coinciding with the end of the Suazoid ceramic 
tradition in the Windward Islemds.
One of the more useful approaches to the role of population size, settlement, and 
resource location addressed in forager studies concerning resource procurement is 
"behavioral ecology". This approach assumes that behavioral patterns are generally 
adaptive and that variations are a result of differences in the costs and benefits to 
fitness in each environmental and social context (Hill and Hurtado 1989). Employing a 
combination of these approaches, what are the likely causes and consequences of the 
dietary and technological shifts observed in the Barbados archaeologiccd record during 
Saladoid and Suazoid times? It appears that in Barbados, these shifts were in response 
to a complex of selective pressures related to changing subsistence strategies. The
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Saladoid period was less focused on cultivable plants and more so on a mixed 
terrestrial/marine economy. Comparative studies related to this problem are noted by 
O'Brien and Holland (1990) in their research of the Middle Woodland sequence in the 
United States.
The changes in the attributes of pottery that occur in Barbados are not random. 
They are responses to changes within the society that affect individual potters, as well 
as the consumers or users of the ceramic products (Foster 1965b; NlckUn 1971; Rice 
1984b). The ceramic attributes that are the most Ukely targets of selection are those 
that affect a pot's ability to perform the basic cooking, carrying, and storage needs of the 
social unit within which it is made and used. Selective pressures on pottery 
manufacture may stem from changes in the uses to which vessels are put, or from key 
technological innovations that alter the relative efficiencies of a  whole complex of 
ceramic technological practices (Braun 1983; Bronltsky 1986). All of the desired 
properties that are evident In pottery, are influenced by the decisions that the potter 
makes at some point In the manufacturing process (although to some degree, they are 
manlpulable). The fundamental decision Is what clay to use, a choice often based on 
proximity (Rice 1987). If the energy expended to gather clay Is too great, the potter may 
have to rely on other means of subsistence, or engage within a  network of trade 
relations to obtain the necessary clay for manufacture.
How far potters will travel to obtain their resources is highly variable. Arnold's 
(1980, 1985) research on the ethnographic literature attempted to quantify the areas 
within which potters acquire their clays, tempers, slips, and pigments. In the 110 cases 
concerning clay gathering, the distance from potting location to the clay source was 
from less than 1 km up to as much as 50 km. The general emphasis, however, was to 
obtain primary clays close to the manufacturing area, often less than 1 km from the 
settlement. Arnold (1980) has labeled this the "preferred territory of exploitation". 
Because around 85% of the tabulated resources are obtained within 7 km of the working
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areas, Arnold suggests that this range is the catchment area for procuring these 
resources. So, do potters establish themselves within a 5-7 km distance of their 
resources, or does a settlement of people choose to exploit clays within that radius to 
reduce cost? In the case of potters In Pakistan, for example, they choose to select clay 
near their workshops when available. If It Is not suitable for their particular use, they 
prefer to modify Its characteristics rather than obtain better clay from farther a\ray (Rye 
emd Evams 1976). Many ethnographic examples are present that show Instances of 
modifying clay from a nearby source, rather than traveling to more distant areas where 
clay Is known to be free of Impurities and have good natural temper. These Include the 
Kallnga of northern Luzon In the PhllUpines (Longacre 1981), the potters of San Luis 
Jllotepeque In the eastern highlands of Guatemala (Relna and HUl 1978), the Iblblo of 
southeastern Nigeria (Nlcklln 1981b) and the Shlplbo-Conlbo of Peru (DeBoer and 
Lathrup 1979),
The patterns on Barbados during the Saladoid period correspond to these 
ethnographic examples. With marsh clays, impurities (e.g. organlcs, pebbles, and other 
foreign matter) would have needed to be removed. All the marsh clays selected for 
analysis had various amounts of foreign Inclusions present. The processes used for 
modifying these clays, though perhaps time-consuming, was probably less time- 
consuming and expended less energy than would have been used In traveling to a more 
distant source like Challqr Mount to gather clay.
Rice ( 1987) notes that a good Indication In locating sites for prehistoric pottery 
manufacture is that they tend to be relatively near clay sources. Rye and Evans ( 1976) 
observed that in Pakistan, that there was no clear evidence that manufacturing areas 
were established near clays of exceptional quality. They concluded that the location of 
workshops may be chosen first and that whatever clays were nearby were most often 
used. A potters perception of clay suitability and Its sequential use may also be 
governed more by sociopolitical considerations and trade alliances than by the
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geophysical environment (Rice 1987; 178). There is, however, no simple formula that 
can be used to predict the presence of locations used by potting communities merely by 
the occurrence of high-quality clays, principles of least cost aside (Arnold 1985).
In order for potteiy-making to develop in a society, a population must have raw 
materials available in sufficient amounts in the vicinity of their work area. Ceramic 
resources must be near enough to a population to be exploited easily. The energy 
outputs in obtaining resources cannot be excessive to production or the costs of 
obtaining the clay resources will exceed the economic returns from selling, exchanging, 
or using pottery (Arnold 1985: 32). There is a close relationship that exists between the 
ability of a group to profitably exploit a resource, and the expenditure of energy 
necessary for this exploitation (Jarman 1972), Jarm an also points out that energy 
expenditure is closely related to the distance of the resource and that a population 
within its socioeconomic boundaries, can only exploit resources that exist within a 
certain distance (Jarman 1972), This exploitable territory exists, of course, according to 
a range of complex factors. Including time and space influences and social realms under 
which this procurement Is devised (Clarke 1977),
In his discussion of pastorallsm In the Junln region of highland Peru, Browman 
( 1976) used an "exploitable territory threshold model" to examine generalizations about 
distance to subsistence resources and raw materials, based on a number of hunting and 
gathering and agricultural socitles that exploit a given radius within a  territory. The 
model Is based on the assumption that resource exploitation Involves choices which 
minimize energy and information expenditures, or which maximize energy or 
information returns (Doxiadls 1970; Clarke 1977; Christenson 1982).
The following model is closely related to the underlying principles of ceramic 
ecology and is a discussion of this model adapted from Browman ( 1976) and Arnold 
(1985). The cost/returns of exploitable territory for a given population can be described 
using a curve with cost/returns along the Y-axis and the distance to resources along
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the X-axis (see fig. 23). The cost curve will rise geometrically as distance increases from 
the settlement site. Distance and the associated costs have four major components. 
These are; 1) geodesic distance, or the straight line distance between two points; 2) 
pheric distance (the time necessary to cover the topography): 3) transport costs, (such as 
energy costs expended to bring the resource back to habitation): and 4) the social and 
psychological costs, such as those that occur when the individual is separated from the 
community while gathering the resource.
Browman argues that there is a range where returns wiU increase more rapidly 
than costs and this distance is the preferred territory of exploitation. There is a second 
range where cost can rise sharply toward a limit of what is considered a maximum range 
of exploitation and this is seen in threshold B (Arnold 1985: 33). There is also a range 
where exploitation is considered uneconomic. Except during periods of economic 
instability, this area is usually not exploited unless there is a modification of the system 
of exploitation or the establishment of a new settlement site. This distance lies between 
threshold B and C, and is the absolute limit of exploitation.
Browman {1976) also argues that the form of the curve will be identical between 
those communities that are either mobile or sedentary, although the numerical values of 
the thresholds will be different. In both cases a major constraint must be close enough 
in order to permit a  round trip in one day from the occupation site. Browman ( 1976) 
noted that often an hour walk (4-5 km) was the preferred collecting distance for women, 
and 35 km roundrip the maximum distance traveled for a man hunting. In cases where 
societies are semi-sedentary and depend on hunting and gathering in conjunction with 
horticulture, the exploitable territory would exceed that of subsistence horticulturalists 
and approach the distcmces for hunting and gathering societies. Using similar data, 
several researchers (Higgs and Vita-Finzi 1972: Jarman 1972) developed the concept that 
an archaeological site occupies a  position within an exploitable territory that has 
certain economic advantages because of its location. In this "site catchment" model.
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Figure 23. Exploitable Territory Threshold Model (map from Arnold 1985: 33; 
reprinted from Browman, 1976, American Antiquity 41: 470).
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threshold A is two hours walking distance for hunting and gathering economies and 
one hour for subsistence agriculturalists (Arnold 1985). Rhode ( 1990) in his research of 
Great Basin communities also notes that it is never profitable to transport distant 
resources when it is more advantageous to gather local resources.
In the case of early prehistoric settlers on Barbados during Saladoid times, it 
appears that the energy expended to gather clay from non-local sites such as Chalky 
Mount far exceeded the benefits to do so. This type of procurement strategy probably 
coincided with the development of a subsistence system heavily reliant on marine and 
terrestrial hunting and gathering. It is evident that more localized clays were used, but 
that Heywoods clay was also important. The Chancery Lane, Hillcrest, and Little 
Welches sites all have a significant number of sherds coming from Heywoods clay (4,7, 
and 6 respectively), and this may in fact, have been a center for distribution.
Later in time, during the Suazoid period, this pattern seems to change. Peoples 
are settling in more variable geographic locations, most notably on the more arid 
landscape at the northern end. The proximity of the northern sites to Chalky Mount, 
regardless of settlement type, however, would have made Chalky Mount a very logical 
choice for gathering clay Preferential plasticity could then be achieved by adding, not 
subtracting certain elements to the paste, and a  positive cost-benefit ratio could be 
attained. The general trend appears to be, that as increased sedentism became prevalent 
as a result of increasing horticulture through successive periods, that the cost/benefit 
ratio of traveling outside the vicinity of one's own settlement site for clay was too great 
to warrant the energy expended, but that this could have been easily accomplished 
through either transport by sea, regional exchange of clay and/or manufactured pottery, 
or both.
Chapter V. Conclusions
The data collected from pottery sherds and clays from Barbados provide another 
means of understanding resource procurement strategies within Barbados. The samples 
gathered for this project were analyzed for elemental composition to test the hypothesis 
that prehistoric peoples on the island were using specific clay resources from the sites of 
Chalky Mount, Heywoods, Hillcrest, Little Welches, or Silver Sands for pottery 
production. This was done with inductively coupled-plasma emission spectroscopy of 
solutions created by the weak-acid extraction method. When applied to archaeological 
ceramics, the procedure produces chemical solutions that provide compositional 
attributes related to the ceramic paste. These compositions also can be used to infer the 
sources of ceramic materials. Through the analysis of these samples, it was possible to 
make general conclusions as to the location of clay sources for each of the five different 
Etrchaeological sites. This information \ras then used to construct a  possible framework 
for why preferences for certain clays occurred, in conjunction with varying subsistence 
strategies and settlement location patterns.
The samples of pottery sherds taken from the Chancery Lane, Heywoods, 
Hillcrest, Silver Sands, and Little Welches archaeological sites demonstrate that the 
sources used to make pottery were largely taken from areas in the vicinity of the 
settlements. This occurred during the Saladoid period, and to a lesser extent, the 
Suazoid period as well. There are instances during the Saladoid period where, for 
example, peoples at the Little Welches site were apparently gathering a majoriiy of clay 
from its own source, but also from Heywoods and Silver Sands. Nonetheless, the 
distance separating Silver Sands and Little Welches is small enough to fit into the 
preferable area of exploitation (where the energy expended does not outweigh the 
benefits received), and travel between Heywoods and Little Welches could have been 
easily accomplished using watercraft. Peoples in both time periods, throughout the
6 6
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island, were using local marsh clays for pottery manufacture. These clays could usually 
be found within 10 km or less from the settlement. In the Suazoid period, however, 
increased use of clays and/or manufactured ceramic goods from a variety of sources is 
apparent, and this is most likely a result of Increased craft specialization occurlng which 
Is Influencing the procurement of clay and Its subsequent distribution.
Rouse (1986) has noted that around 5,000 B.C., as populations In the Orinoco 
River basin began to increase, they also probably began overusing food resources. New 
items would then have had to been added to broaden the resource base in order to 
maintain stability. Keegan and DeNlro ( 1988) also discuss evidence suggesting that In 
late prehistoric times, high stable carbon Isotope ratios are a result of maize having been 
added to broaden the diet. This suggests that peoples In Barbados, as well as the 
Caribbean region as a whole, were changing subsistence strategies In response to 
overuse of particular resources like land crab, and posslbfy, population pressure through 
time. Wing (1989) observed that the remains of terrestrial mammals, pigeons, lizards, 
and crab are common In deposits from either the Greater Antilles or early Saladoid 
deposits In the Lesser Antilles. During early Saladoid times. It was observed that 
approximately 34 % of the MNl (Minimum Number of Individuals) In the Greater Antilles 
faunal assemblages were terrestrial animals, while In the Lesser Antilles 38 % of the 
faunal assemblage MNl were from terrestrial animals. This Is In contrast to where faunal 
assemblages coming fi*om later deposits (Reitz 1994), only 19 % of the MNl are terrestrial 
animals. This trend Is also seen In Barbados (Drewett 1991, 93).
Data from the Trants site on Montserrat, In the northern Lesser Antilles, 
suggests that the Saladoid pattern of subsistence strategy varies depending on local 
conditions (Reitz 1994). Reitz ( 1994) also emphasizes the Importance of both terrestrial 
and marine resources on Trants as well as in the Caribbean by Saladoid peoples. It Is 
possible that these terrestrial resources, however, failed to support the combination of 
long-term exploitation and possible predation by carnivores, such as dogs, that were
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introduced by humans to the islands (Wing 1989). Although the change in resource use 
has been attributed to variable factors including climatic changes (Ccirbone 1980) and 
population pressure (Goodwin 1980), more recent studies have contributed changes in 
resource use diachronically, to a widening of the diet breadth necessitated by the 
expansion of populations and changing resource abundances (Keegan 1985).
As a changing subsistence took place during and after the Saladoid period, it 
appears that there was an increase in horticultural activity through successive periods 
of time. On Barbados, this is indirectly evident by the large amounts of griddle sherds in 
the artifactual assemblage during the Suazoid period. There is, however, a lack of micro 
and macro botanical data to support this idea, partty due to bad preservation and a lack 
of studies of this type on Barbados (Drewett 1991). But, information from the artifact 
assemblages, interpreted in conjunction with faunal remains from other islands 
(deFrance 1988: Wing 1989; Reitz 1994), suggests a subsistence base less focused on 
terrestrial resources and more focused on marine resources, possibly combined with the 
use of manioc and other cultigens in the subsistence base. A varied number of 
adaptations to local conditions have been observed in the Caribbean region. Studies on 
the slands of Grenada (Bullen 1965; Stokes 1993b), Montserrat (Reitz 1994), Puerto Rico 
(deFrance 1988; Siegel 1991b), and St. Kitts (Wing 1989) have demonstrated this 
variability. Drewett (1991) notes that naturally occurlng or introduced plants may 
have been collected on Barbados, including the possible use of guava IPlsUiium guajava), 
paw paw (Carica papaya), pineapple {Ananas comosus), sweet potato {Ipomea batatas], 
red pepper {Capsicumfmtescens), peanuts {Arachis hypogea], and string beans [Phaseolus 
vulgaris). Although the diversity of subsistence strategies practiced by Saladoid peoples 
in the Lesser Antilles is evident, these modes of subsistence are still consistent with the 
general Caribbean pattern described by Wing ( 1989).
According to evolutionaiy theory (Neff 1992), when humans are faced with novel 
environmental elements (i.e. a changing resource avgdlability in Barbados), human
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beings increase the rate of behavioral innovation. These innovations are not random, 
but are responsive to the perceived needs of the culture (Irons 1979). Drewett (1993) 
observes that during the Suazoid sequence at the Heywoods site, for example, that 
resource procurement was influenced by the desire for sea, beach, marsh, and woodland 
resources, with the addition of good land for cassava cultivation. For settlement, 
desirable attributes like this were probably weU considered by the Suazoid peoples 
occupying the island.
In the overall interpretation of the data that has been collected from ceramic 
and clay samples from Barbados, it appears that there is a definite trend in general 
resource procurement. The subsistence base during the Saladoid times is more heavily 
focused on marine and terrestrial resources, though homegarden plants, trees, and 
posslbfy cultivable plants like manioc, were probably used. This would have resulted in 
a more mobile lifestyle. In contrast, peoples during Suazoid times, although making use 
of some terrestrial resources such as rodents, land crabs, and lizards (though in 
decreasing frequency), were more reliant on marine resources - for example reef and 
pelagic fishes, and the cultivation of manioc for making cassava bread (Drewett 1993). 
The increase in horticultural activity in the later period resulted In increased sedentism 
in response to a changing subsistence strategy For example, Reitz ( 1994) notes that the 
land clearing and food storage associated with Saladoid peoples probably Increased the 
population of the rice rat and procurement as a food resource. Wing ( 1993b) notes that 
this Increased level of use over the long term would have resulted In the overexploitation 
of certain terrestrial resources (particularly the rice rat and land crab) and people would 
have had to respond by changing subsistence strategies. If this response was to 
emphasize the production of manioc, a  more sedentary lifestyle would have certainly 
occurred. This idea has become a major factor in supporting the notion that 
technological change on the Island is a result of a changing subsistence pattern.
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The changes in subsistence strategies that are observable in the archaeological 
record relate to ceramic technology and manufacture, providing a good overall framework 
for conducting an analysis of the resource procurement of clay within the island. The 
location of ceramic resources on Barbados must have been an important consideration 
in settlement patterns and was related to specific subsistence strategies. Using the 
hamework of evolutionary theory and the logical assumption that determinants of site 
location include the availability, abundance, spacing, and seasonality of plant, animal, 
and mineral resources (Roper 1979), the pattern on Barbados seems logical. Once 
pottery manufacture begins to increase, abundant ceramic resources become a 
significant prerequisite for sustained production. The results of this research suggest 
that ceramic gathering and production had ties with the type of subsistence strategy 
practiced by prehistoric peoples on Barbados as it changed through time. The use of 
clays closer to the settlements would have been a logical advantage in terms of the 
energy expended and the benefits received. As economic specialization took place later 
on, the use of local clays may have stayed the same, though the final ceramic product or 
even the raw clay, may have been exchanged for other goods.
It must be noted that the data obtained from this analysis are by no means 
conclusive. The information gathered from this research can only be considered 
complementary to the vast array of other projects concerning prehistoric peoples In 
Barbados and the Caribbean. Most Important^, It demonstrates that more studies of 
this kind should be attempted in order to effectively examine these type of resource 
procurement patterns that ultimately relate to various social, cultural, and economic 
Influences. The analysis of elemental compositions in ceramics is an important tool in 
understanding the various factors tha t influence subsistence strategies and site 
locations. In order to gain a better perspective of these relationships, more studies must 
be done to examine the variability of marsh clays both locatfy and intraregionally. Only
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then will the factors that influenced the behavior of prehistoric peoples on Barbados be 
more clearly understood.
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1 Sample Number Provenience Weight (grams)
Chancery Lane Saladoid
1 C L /3/4 2 .0 0 0 7
2 " 2 .0 0 0 4
3 »• 1 .9998
4 C L /3/5 I 2 .0003
S;CL/2/1 (8 0 -9 0 ) 2 .0 0 0 7
6 " : 2 .0 0 0 9
7 C L /3/14 2 .0 0 0 8
8 i 2 .0 0 0 4
9 ! 2 .0 0 0 5
10 2 .0 0 0 3
11 f t 1 2 .0 0 0 3
12 t f 2 .0 0 0 9
13 f t 2 .0 0 0 7
14 2.0001
15 C L /3/5 2.0001
16 1 .9998
17 2 .0 0 0 5
18 2 .0 0 0 6
19 2 .0 0 0 3
20 2 .0 0 0 6
21 f t 2.0001
22 f t 2 .0 0 0 9
23 f t 2 .0 0 0 6
24 2 .0003
25 2 .0002
26 f t 2 .0 0 0 5
27 t t 2 .0 0 0 4
28 t t 1.9998
29 1.9999
30 2 .0 0 0 3
31 C l/3 /3 2 .0 0 0 8
32 (Contaminated)
33 (Contaminated) i
34 C L /3 /19 1 .9999
35 1 .9998
36 2.0001
39 CL/U ! 2 .0 0 0 8
1
..............  1
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Sample Number Provenience Weight
Chancery Lane Suazoid
37 CL/2 (8 0 -9 0 ) 2 .0 0 0 3
38 2 .0 0 0 8
39 2 .0 0 0 9
40 1 2 .0005
41 2 .0 0 0 6
42 2.0001
43 2 .0005
44!" 2.0001
45 1" 2 .0 0 0 4
46 2 .0 0 0 7
47 2 .0 0 0 6
48 1 .9997
49 2 .0 0 0 2
SO 1.9998
51 C L /3/5 2 .0 0 0 8
52 !" 1 .9997
53 i CL/2 (6 0 -7 0 ) 2 .0 0 0 6
54 1» 2 .0 0 0 5
55 2 .0 0 0 9
56 2 .0 0 0 2
57 (Contaminated)
58 CL/3/1 (0 -1 0 ) 2 .0 0 0 7
59 CL/3/1 1 .9998
60 1.9999
61 CL/3/1 (1 0 -2 0 ) 1 .9999
62 II 2.0001
63 II 2 .0 0 0 4
64 II 2 .0005
Heywoods Suazoid
1 H W /12/8 1 .9999
2 2.0001
3 II 1 .9997
4
II 2.0001
5 I I 2 .0 0 0 4
6 2.0001
7 2.0001
8 2.0001
9 HW/1 5 /2 2.0001
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Sample Number Provenience Weight
10 ”27oOOT
11 HW/18 /1 2 2 .0 0 0 9
12 1 .9998
13 2.0001
14 2 .0005
15 2 .0005
16iH W /15/3 2 .0 0 0 4
17 " 2.0001
18 1* 1 .9998
19 I f  ’ ! 2 .0 0 0 2
20 f t 2.0001
21 HW/13 /2 2 .0005
22 1 .9996
23 t f 2 .0 0 0 4
24 2 .0 0 0 4
25 2.0001
26 HW/18/1 2 .0 0 0 2
27 2.0001
28 HW/1 5 /3 2.0001
Hillcrest Saladoid
1 HC/D/16 2.0001
2 2.0001
3 2 .0 0 0 2
4 2.0001
5 2 .0 0 0 8
6 2 .0 0 0 2
7 1 .9998
8 2 .0 0 0 3
9 2.0001
10 2.0001
11 2.0001
12 2.0001
13 HC/D/5 2 .0 0 0 6
14 2 .0 0 0 9
I 5I i 2.0001
16 ! 2 .0 0 0 3
17 •» 2 .0 0 0 3
18 f f 2.0001
19 H C /5 /11 2.0001
20 I  2 .0 0 0 5
21 1 2 .0 0 0 9
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Sample Number Provenience Weight
22 " 2 .0002
23 " 2 .0003
2 4 "  1 .9999
25 " 2 .0003
26 " 2 .0 0 0 8
27 i 2 .0009
28 2 .0005
29 i" 1 2 .0009
301" 2 .0 0 0 4
Hillcrest \ Suazoid \
.....  '  “  t  1
31 Surface 2 .0 0 0 5
32 2.0001
33 1.9998
34 2.0001
35 If 2.0001
36 I f 2 .0 0 0 8
37 f f 2.0001
38 2.0001
39 2 .0002
40 2.0001
41 2 .0 0 0 8
42 2 .0 0 0 4
43 2.0001
44 1 .9998
45 If 2 .0 0 0 8
46 If 2 .0 0 0 7
47 I f 2 .0 0 0 6
48 2 .0 0 0 8
49 2 .0005
50 1.9999
51 2.0001
52 2.0001
53 1 .9999
54 2 .0006
55 2 .0 0 0 8
561" 2 .0 0 0 8
57 1 2 .0009
58 1 2 .0002
59 HC/D/5 1 2 .0005
!
' -----  .
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Sample Number Provenience Weight
Silver Sands Saladoid
1 3 3 /1 2 /1 3  (TTE) 2.0003
2 " 2.0001
3 3 8 /1 2 /1 1  (E) 2.0001
4 SS/U 2.0001
5 S S /1 2 /1 9  (TTE) 2.0002
6 SS/U 2.0001
7 iS S /1 2 /1 1  (E) 2 .0 0 0 4
8 I S S /1 2 /1 3  (TTE) 2.0001
9 : 3 3 /1 2 /1 8  (TTN) 2 .0005
lOi 3 3 / 1 2 /9  (TTW) 2 .0003
1 1 1 3 3 /1 2 /1 3 1 2.0001
1 2 1 3 3 /1 2 /2 ! 2 .0 0 0 4
13133/U 1 2 .0002
1 4 1 3 3 /1 2 /1 3  (TTE) i 2 .0 0 0 4
1 5 1 3 3 /1 2 /1 8  (TTE) 1 2 .0 0 0 9
16 3 3 /1 2 /1 9  (TTE) ! 2 .0 0 0 4
1 7 1 3 3 /1 2 /1 8  (N) 1 .9997
18 3S/U 2 .0 0 0 4
1 9 1 3 3 /1 2 /1 3  (3) 2 .0 0 0 7
20133 /1 2 /1 1  (3) 2.0001
21 3 3 / 1 2 /1 8  (TTE) 2 .0005
22 3 3 / 1 2 /9  (TTE) 2.0001
2 3 1 3 3 /1 2 /1 1  (E) 2 .0 0 0 4
24 3 3 /1 2 /1 1  (E) 2.0001
25 3 3 / 1 2 /1 8  (TTN) 2.0001
26i3S/U i 2 .0005
1
!!
Silver Sands Suazoid j
1
27 3 3 / 1 2 /7  (E) r  2 .0 0 0 8
28 " 2 .0 0 0 7
2 9 1 3 3 /1 2 /7  (W) 2 .0 0 0 4
3 0 1 3 3 /1 2 /7  (N) i 2 .0006
31 3 3 / 1 2 /2 ! 2 .0006
32 3 3 / 1 2 /7  (N) ! 2.0001
33I3S/U I 2 .0 0 0 7
34 3 3 / 1 2 /7  (N) 2 .0005
35 33/U 2 .0006
36 ! " ! 2 .0004
37 3 3 / 1 2 /7  (N) 2 .0002
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Sample Number Provenience Weight
38 S S /1 2 /2 2.0001
39 2 .0009
40 S S /1 2 /7  (N) 2 .0009
41 2 .0006
42 2.0003
43 »» 1.9998
44  S S /1 2 /2 2 .0005
45 " 2 .0006
4 6 iS S /1 2 /7  (N) . 2.0001
47 S S /1 2 /7  (E) ■ 2 .0002
48  i S S /1 2 /7  (N) 2.0001
49 " 2.0001
50 " 2.0001
51 II 2 .0003
1 I
1
Little Welches Saladoid ii
I
1 IW7I/2 (50 -60) i 2 .0 0 0 7
2 W71 (60+) 1 2.0001
3 W7G/3 (55 -60) 2 .0 0 0 9
4 W7H/3 (40 -50) 1 .9998
5 W7H/3 (40 -50) 2 .0002
6 W7F/3 (50 -60) 2 .0 0 0 9
7 W7E/2 (50 -60) 2.0001
8 W7F/3 (70 -80) 1.9995
9 W7H/3 (50 -60 ) 2 .0005
10 W7E/3 (50 -60) 2 .0 0 0 9
11 W 5/5 1.9996
12 W/U 2 .0 0 0 7
13 W7I/3 (50+) 2 .0005
14 W/U 2.0002
15 W 7/2 2 .0003
16 W7I/2 (50 -60 ) 2 .0006
17IW7G/3 (55 -60) 2 .0 0 0 8
18 W7D/3 (40 -50) 2 .0 0 0 9
19 W/U 2 .0 0 0 9
20 W7D/3 (40 -50) 2 .0005
21 W7? i 2 .0 0 0 7
22IW7H/3 (60+) i 2 .0 0 0 8
23iW71/2 (60 -70) Î 2 .0 0 0 7
24 W7H/3 (40 -50) 2 .0 0 0 8
25;W 5/4 I 2.0001
26 W7F/3 (50 -60) 2 .0 0 0 8
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Fired Clay Samples
Site Firing Temp. (C) Weight
Little Welches 200 2 .0003
Little Welches 260 2.0001
Little Welches 4 0 0 2.0001
Hillcrest 200 1 2 .0005
Hillcrest 2 6 0 1 2.0001
Hillcrest 4 0 0 I 2 .0 0 0 8
Chancery Lane 2 0 0 1 2 .0 0 0 9
Chancery Lane : 2 6 0 2 .0 0 0 4
Chancery Lane 4 0 0 2 .0 0 0 4
Chalky Mount 1 2 0 0 2 .0 0 0 8
Chalky Mount 2 6 0 2 .0 0 0 8
Chalky Mount 4 0 0 2 .0003
Silver Sands 2 0 0 2.0001
Silver Sands 2 6 0 2 .0005
Silver Sands 4 0 0 2.0003
Heywoods 2 0 0 2.0001
Heywoods 2 6 0 2 .0 0 0 9
Heywoods 4 0 0 2 .0 0 0 8
Heywoods 4 2 0 0 2 .0 0 0 9
Heywoods 4 2 6 0 2.0001
Heywoods 4 4 0 0 1 .9997
Heywoods 9 2 0 0 2 .0 0 0 8
Heywoods 9 2 6 0 2.0001
Heywoods 9 4 0 0 2 .0 0 0 8
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-d
- 6.
0020
0 0 3 0
0002
- 0.0020
-0 .0 0 3 0
" -6.0020
.0030
.6026
-0 
^6 
- 0.0020 
0.0000
- 0.0010 
10 
10
.7400
.2100
-0.
-0.
a
0120
6696
0 0 1 7
0 .0015
0 .0 0 1 9
0 .0014
0.0010
0.0020
1 .8566
1 .9535
2 .0410
Cr
0 .0036
0 .0056
0 .0065
OiOlOO
- 0.0100
-0 .0060
-0 .0040
-0 .0080
-0^020
-6 .0004
0 .0083
0 .0 0 9 0
0 .0076
0.0551
0 .0 ^ 8  
6.0129 
0 .0 0 4 0
10 .5100
10 .3500
0.1371
0 .J426
0 .1379
0 .1356
Cu
- 0.0120
- 0.0120
-0 .0130
- 0.0120
0 .0085
0 .0352
-0 .0160
-0 .0160
-0 .0160
-0 .oT'50
-0 .0150
0.0233
-0 .0003
10 .4600
10 .2900
0 .0232
0 .0533
0 .0 9 0 8
0 .1 3 0 8
0 .0 0 2 9
0 ^ 0 3 4
0.0010
J0^012  
1.2406  
1.3978  
1.3911
Fe
.1
.1
.j
.1
.6
.0
.0
W
.1
.0
.6
.0
.0
10.4
10.1
.0
.0
.0
.0
.0
1.2
0.0
0.0
j d o
0.0
d o
do
6 0
0.0
0.0
0 0
0.0
0.0
0.0
105.0
160.6
o.q
66
-0.1
- 0.1
0.0
0.0
d 6
0.0
3.8
4.6
4.2
Mn
0.0009
0 .0006
d6o6o
0.0000
-0 .0003
-0 .0003
j d o d o s
-0 .0003
-0 .0003
o^oooq
0.0006
-0 .0009
_-d6o66
J 0^7900 
10 .2800
-0 .0070
-0 .0060
0.0003
0.0000
0 .0006  
0 .0005  
0 .0004  
0 .0006  
1.5724  
1.5535  
1.6009
Na
O.q
6.0
0.0
0.6
0.0
q.o
0,0
0.0
0.0
"d.T
0.6
6.6
0.0
0.0
0.1
103.0
101.0 
0.0 
0.0
0.0
q.o
0.6
6.0
12.2
Ni
0.002
-0.001
-0 .003
0.001
-0 .004
-0.002
-0 .006
-0 .008
-0.003
0.000
0.002
- 0.001
0 .004
-0.001
0 .003
10 .500
10 .100
-0.062
-0.001
0 0 0 4
0 .004
0.003
0 .004
1.384
SI
0.0
0.0
0.0 
0.0 
0.3  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.2 
106 .0  
103 .0
I
0.0
0.0
0.0
0.0
Sr
0.000
0.002
6.061 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
dool 
0.000 
0.000
10.380
10 .200
0.000
dooo
6.061 
0.000
o“oi 1 
0.012 
oiol 2 
o.on  
16.602  
17.368  
17.678
Ti iZn
0 .0 0 0 2 1 0 .0025  
0 .0 0 1 3 1 0.0041
0 .0013
0 .0013
0 .0032
0 .0 0 5 7
0 .0045
0.0073
0.00061 
0.00021
060121
- ' 1
I
I
0.0008!
0 .0008
0 .0104
o .o n /l  
0 .0116  
0 .0 1 0 5 1
0 .0014
0 .0 0 5 0
0.0231
0 .0274
0 .0095
0 .0013  
0 .0027  
0.0010 
0.0011 
1.5035  
1.9023  
2.0803
2.2879'
Appendix B • Calibration Samples
Sample
STD3 7  ~ 
STD3
STD3j=lOPPM 
STD3 = Ï OPPM 
STD3 = lOPPM 
STD3 = JOPPM 
STD3 = 10PPM 
STb3 = jOPPM 
STD3= lOPPM 
STD3 = ~i 6 pPM 
STD3 = 1 OPPM
ST D 47 7
STD4 " 7 7  Z 
STD4 
STD8 
STD8
STDSj 7
USGSTÏ077
USGSflO?
USGS Tl 07  
USGSJ107  
USGS f  107
USGS T107  
USGS Tl 07  
ÜSGSTiÔ7 
USGS T107  
USGST107 
USGS T107
Ca
0.0
oio
oio
0 0
0.0
o.q
7 . 0  
0 7
6.0
1 ^ 9  
13.9 
14l9 
14 ! 5
15.1
15^
15.1
13.5
13.8
13.8
13.9
Co
-0 .0090
-0 .0080
-0 .0080
-0 .0060
-0 .0070
-0 .0060
-0 .0040
- 0^0020
-0 .0060
0 .0116
0.0131
0 .0134
0 .0123
0 .0134
0^110  
b.dl 18
0 ^ 1 ]7  
6.Ô117
67oTo7
0.0162
Cr
0 .0179
0 .0162
0 .0 0 6 4
0 .0075
0 .0 0 6 7
0.0101
0 .0156
0 .0 1 3 8
0 .0 2 3 6
6 .2612
6 .3143
6 .6173
0 .0 3 1 8
0 .0333
0 .0 3 8 7
0 .0 3 3 7
0 .0 4 1 4
0 .0469
0 .0409
^ .q u 5  
0^0218 
0 .0265  
0 .0266
Cu
- 0.0020
^o.qqiq
ao o20
-0.0020
-0 .0030
-0 .0030
-0 .0030
0 .0134
0 .0 0 0 4
0 .0 3 8 4
0 .0246
0.0215
0 .0219
0.0215
0.0231
0 .0 227
0^212
0.0266
6.0174
0 .0167
Fe
~T.2 
1 2 
10.2 
10.1
10.4
10.5
10.3
10.3
10.2
10.0
10.0
Mg
0.0
0.0
6.0
0.0
q.o
'0.6
0.0
0.0
0.0
2.4
2.4
2.3
2.3
2.3
2.2
2.2
2.4
“2.4
2.3
2.3
Mn
-q.0060
^ 6 0 6 0
-aooeo
-0 j)06b
-q.6656
-6.6650
-0 .0060
-0 .0050
-0 .0060
0 .0539
q.05j42
6.0542
0 .0542
0 .0545
0 .0 5 4 8
0 .0539
6‘6534
0 .0546
0.6546
6.0552
Na
7  2.5 
12 4 
102.0
163.6 
1 6 7 6
104^6
T0476
163.6 
162.0 
l 6 p  
10270
23.9
23.3
23.5
23.6
23.2
"23.6
23.6
23.7 
23.6  
2376
23.8
N]
1.417  
" 17423 
107300 
16.466 
107566
10 .700
10 .700  
167766 
16^60
JO. 6 6 6
16.766
0 .035
0J)29
0.q36
67032
67636
0 0 3 5
0.031
0.031
0 .029
0 .034
0 .032
Si Sr Ti Zn
i
2 .4806
0.1 0 .000
2 .5080
! 0.0351
0.1 0 .0 0 0 0 .0 3 8 0
0.1 0 .000 0 .0274
0.1 0 .000 9 .9530 1 0 .0279
0.1 0 .000 9 .7690 0 .0302
0.1 0 .000 9 .7510 1 0 .0 3 0 4
0.1 0 .000 9 .7490 i 0 .0 3 0 4
0.1 0 .000 9 .5950 0 .0366
0.1 ooqi 0.0411
10.3
10.3  
10.6
-... - ■
4.4 0 .067 0.0021 0 .0976
4.4 0 .066 0^0038 0 .0 9 6 0
4.3 0 .067 0.0046 0.1021
4.2 0 .066 0 .0038 0.1005
4.2 0 .066 0 .0054 0.1071
4.2 0 .067 0 .0054 0.1103
4.1 0 .066 0 .0046 0.1071
4.4 0 .065 0.0882
4.4 o7066 0 .0008 ! 0 .0 9 1 7
4.3 6 .066 0 .0008 0 .0892
4.3 0 .066 0.0008 ' 0 .0897
Appendix B - Calibration Samples
00
O
Sample
USGS
USGS
USGS
USGS
USGS
USGS
USGS
USGS
USGS
USGS
T107
T1Ô7
T Ï07
T107
7 1 0 7
T107
T107
T i l  7
T91
T91 '
Ca
13.7  
13 9 
14iO13 _
12.6
Ï2 .8
V2.8
25.0
3 0 “0
30.6
Co
0.0100 
676l 12
6^0107
a o T ig  
0.6119 
6x)i 67 
o.dfss 
"676636 
6.6T67 
676iY4
Cr
0 .0242
6.6274
0 Æ 8 9
0 .0346
0 .0 2 3 8
0 .0273
0 .0342
Œ6 3 5 5
0.0161
670304
Cu
0 .0 1 6 0  
Ô-0174 
0^0157
0 .0 3 8 0
6.0329
0.0332
0 .0339
-0.0646
1 .0390
1 .0910
Fe Mg
2.2 
2.2 
"2 2 
"2.4 
272 
2.2
2.1
11^4
T i .4
l l A
Mn
0 .0543
a6549
0 .0546
0 .6 5 3 6
0.6566
076512
0 .6512
0.2521
2 .6990
2 .7 0 1 0
Na
24.3
23.7
23.6
23.6  
2372
23.4
2376
22.2
6.3
6^4
Ni
0.032
07666
0.031
67635
6 ^ 3 6
0 .034
67634
6 6 1 1
0.021
67623
Si
4.2
4.2
4.2
4.4  
4.0  
4 0  
3.9
6.5
7.8
7.8
Sr
0.065
0.065
0 .065
0.066
0.063
6.063
0^062
6.281
0.125
6 1 2 6
Ti iZn
0.0002 i 
0.0008!  
0.0008!  
0.0029'  
0.0011 : 
0 .0 0 0 8 1 
0.00111 
O.OO4 2 I 
0.00081 
0.00321
0 .0 8 9 7
0 .0925
0 .0 9 3 0
0 .0964
0.0911
0 .0939
0 .0957
0 .2 1 8 7
6 .8 2 8 0
6 .8850
Appendix B - Calibration Samples
00
Sample Ca Co 1 Cr Cu Fe Mn Na Ni_____ Si____ Sr Ti Zn
OCL 40 1870 .0 0 .0302 0 .1645 6 .0806 3.7 7676 1 6 .4 1 6 6 1 6 6 0.016 16.2 23 .0 8 0 0.0228 0 .1295
OCL 50 0 .0293 0 .1827 0 .1424 8.3 12 .0500 0.019 1 9 1 2 6 .1 4 0 0 .0285 0.1761
OCL 71 1940 .0 0 .0 3 4 4 0 .1889 0 .0335 19.6 71.1 9 .6 6 3 0 39.5 0 .026 16.5 2 3 .5 7 0 0 .0686 0 .2268
OCL 72 1880 .0 0.0321 0 .1873 6 .0 3 0 4 18.9 67.6 9 .2 9 7 0 J 7 . 2 0 .027 “1 1 1 22 .3 3 0 0.0665 0 .2185
OCM 40 11.1 0 .0273 0.1232 0 .1182 123.0 12.4 0 .7236 l T 6 0 .046 10.1 0 .108 0.0243 0 .4298
0 CM 4 0  DU 11.7 0 .0 3 2 9 Mo. 1321 0.1781 137.61 15.1 0 .7852 12.3 6 . 6 5 6 1 1 1 0 .122 6 .0288 0 .4 7 4 0
0 CM 40  DU 11.6 0 .0315 0 .1363 6.15621 139.0 Ï4 .7 0 .7813 12.2 67063 “ TT.3 0 .1 2 0 0.0286 0 .4736
0 CM 4 0  DU 11.0 6 .0 2 9 ^ 0 .1 2 9 0 .6 .1 4 8 ^ 131.0 13.4 6.741 T 1 1 1 6 . 0 6 4 16.5 0.114 0.0263 ' 0 .4473
0 CM 4 0  DU 10.5 0 .0282 0 .1 2 3 0 0 .1 3 9 8 124.0 12.4 0 .7 0 7 8 11.1 6 ! 0 7 2 1 1 0 .107 0 .0248 0.4295
0  CM 50 10.3 0 .0263 0 .1314 0 .0 8 5 0 135.0 11.8 0 .7 1 2 6 10.7 0 .054 10.3 6 . 1 0 5 0.0311 0 .4518
0 CM 70 10.7 0 .0 3 8 0 67l 959 0.0562 235 .0 10.3 0 .9 1 6 7 T6.7 0 . 0 9 f 9I 0 .159 0.0602 0 .7080
0 HC 40 46 8 .0 6 .0 8 2 9 i'67Î375 0 .1 8 3 4 93.7 22.5 4 .7 4 4 0 27.3 6 1 7 9 T i .7 0 .743 0 .0336 0 .4398
O HC 50 ^ 627 .0 0.09611 0 .1474 0 .1673 89.1 22.1 5 .1260 27.3 6 . 1 9 6 1 1 1 0 .859 0 .0357 0 .4214
6 HC 70 534 .0 0 .0929 0 .1704 0 .1435 169.0 20.4 3 .4 6 9 0 24.7 6210 i l l 0.735 0.0577 0 .7372
0”H W 40 1530 .0 “ a o T s o 0 .2 0 5 0 0 .4 9 6 7 57.2 20.6 7 .5 2 8 0 “1 6 . 6 0 .046 13.9 12 .650 0 .1058 0 .2972
OHW 44 1140 .0 0 .1083 0 .2 1 7 8 0 .4429 80.7 12.2 8 .5 4 0 0 12.6 6.653 13.4 14 .950 0 .1238 0 .3149
0 HW 49 149670 0 .0 9 5 4 0.1986 0 .3705 44.5 17.9 9 .2 6 8 0 19.0 0 .045 14.7 18 .990 0.0887 0 .2919
0 HW 50 1440 .0 0 .1006 o721 81 0 .4806 76.2 19.9 8 .8 8 9 0 25.1 6 .054 13.8 12 .500 0 .1380 0.3261
5 HW 54 1340 .0 07l 088 0 .2 2 9 8 Oi3538 86.1 14.1 9 .2 0 2 0 14.7 0 .057 1 1 1 16 .820 0 .1454 0.3241
0 HW 59 1720 .0 0.1081 0 .1895 0 .3029 20.1 20.1 10 .6200 21.0 0 .048 16.2 21 .450 0 .0444 0 .2717
0 HW 70 1 3  50.0 0 .0 6 4 4 0.2169 0 .1 9 7 8 81.2 17.4 3 .9 2 7 0 1 1 1 “ 6.041 126 11 .370 0 .3370 0 .3104
0 HW 74 ^ 1300 .0 0 .1173 0.2702 0 .2709 130.0 12.0 8 .0 9 1 0 13.7 6 . 0 4 7 1 4 7 15 .720 0.5499 0 .4055
0 HW 79 1760^0 0.10371 0 .2 2 9 0 0 .2155 62.9 20.1 i 9 .5 5 Ï 6 . M ? 6 .058 15.7 20 .7 1 0 0 .2507 0 .3 9 2 9
!........
------- - ................
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Sample Ca Co Cr Cu______ Fe Mg Mn Na Ni Si Sr Ti Zn
0 L W 4 0  
0 LW 50  
0 LW 70  "
1040 .0
1000.0 
9 00 .0
0.0701
0.0773
0 .0899
0 .1752
6 .1 8 4 0
0 .1924
0 .4 6 9 8
0 .4359
0 .3082
55.8  
'  65.1 
84.5
45.2
46.5
42.1
6 .2 9 2 0
5 .7180
7 .2 4 5 0
32.1
36.0
32.3
0 .045
0 .047
0.061
12.5 
13.1
13.5
10.120
11 .170
8.472
0 .0339
0 .0389
0 .0514
0.2931
0 .3395
0 .3426
0 SS 40 1660 .0 0 .0683 0.1795 0 .1793 17.7 52.0 7 .8 9 7 0 27.6 0 .039 16.1 18 .030 0 .0609 0.2921
OSS 50 1760 .0 0 .0673 6 .1 7 4 7 0 .1 4 1 7 12.5 54.4 7 .7 4 1 0 29.4 0.041 16.5 18 .970 0 .0478 0.2723
OSS 70 1660 .0 0 .0716 0.1971 0 .1 4 7 0 44.8 7 .3660 25.9 0 .048 15.9 16 .510 0.1631 0 .3837
1 CL 01 81.3 0 .0 3 9 0 0 .2555 0 .2243 249 .0 31.3 1 .5380 20.9 0.051 18.6 2 .249 0.1321 0 .5 9 1 0
1 CL 02 205 .0 0 .1 2 6 8 0.2431 0 .3 4 2 8 193.0 37.9 13 .6200 226 0.105 23.3 3 .206 0.1175 0 .4439
1 CL 03 71.0 0 .0182 6 .2 8 2 8 “  072 773 223 .0 28.0 0.7471 19.4 0 .067 18.9 2.172 0.0669 0 .4 9 1 4
1 CL 04 85 .0 0 .2953 0 .3 3 7 7 0 .3186 244 .0 36.1 16 .7000 49.4 0 .092 22.9 2 .467 0.1328 0 .5 5 8 4
1 CL OS 
1 CL 06
106.0
8 2 2
0.1471
0 .0495
0.2612
6 .2734
0.3151  
'  0.3671
2 4 7 .6
2 5 iT 6
34.9
3377
11 .9800
3 .7 6 4 0
_ — - 
32.8
0 .075
0.089
14.0
11.4
2.892
2.361
0.1794
0.2322
0.6063
0 .6076
1 CL 07 189.0 0 .1664 0 .2736 0 .2486 238 .0 37.7 7 .1 1 7 0 36.5 0.111 28.1 4 .037 0.2731 0 .5356
1 CL 08  
1 CL 09
97.5
95.1
0 .1186
0 .1 3 5 4
0 .2995
0 .2 6 3 0
0 .3 2 2 4
0 .3214
298 .0
2 1 7 .6
2476
'3878
6 .8 0 7 0
7 .6750
30.0
33.4
0 .097
0.109
31.6  
20.8
2.643
3 .148
0.3375
0 .0949
0 .4 6 0 6  
' 0 .4 2 9 4
1 CL 10 417 .0 0 .0 8 1 7 0 .2937 0.2811 226 .0 40.7 5 .5140 26.1 0 .109 35.4 7 .866 0 .4430 0 .5 2 5 6
1 CL 11 121.0 0.0905 0 3 2 6 5 0 .2916 2 8 7 .6 31.3 6.2220 39.7 0 .087 30.3 2 .967 0.3711 : 0 .5159
1 CL 12 123.6 0 .1132 0 .3417 0 .3 3 6 4 292 .0 32.5 12 .7400 44 .6 0 .107 34.5 3 .019 0.6018 0 .4986
1 CL 13 31676 0 .0473 0 .2246 ' 0 .2 3 9 4 217 .0 30.8 '  3 .6 4 2 0 29.6 0 .039 25.2 5.072 0 .1728 0 .3 4 0 0
1 CL 14 
1 CL 1 5
188 .0
146 .0
0 .0 9 0 0
0.0605
0 .2514
6 .2 7 1 0
0 .3306  
0.2715
213 .0
260 .0
37.4
30.4
7 .9 0 5 0
5 .6950
26.7  
' 26.2
0 .113
0 .058
20.6
27.9
3.303
3.386
0.0999
0.1211
1 0 .5708  
! 0 .4126
1 CL 16 161 .0 0 .0849 “ 0 .2907 0 .2 9 4 7 230 .0 34.3 5 .4280 29.2 0.121 28.3 3 .478 0.1547 0 .4983
1 CL 17 
1 CL 18 
1 CL 19 
1 CL 20
183.0
242 .0
120.0 
364 .0
0 .0968
0 .0898
0 .1354
0^0883
0 .2555  
1 672567 
0 .3296  
0 .3444
0 .3394  
0 .3217  
0 .4658  
6 .3 0 5 3
211.0
212.0
247 .0
262 .0
51.1
37.1 
46.7  
39.0
8 .0070
8 .1 4 7 0
10 .2700
8 .1 6 3 0
25.3  
'  23.4  
31.9  
23.7
0.101
0 .107
0 .180
0.126
21.8 
' 246
28.4
53.8
3 .448
4 .027
3.102
3.336
6 .0 9 3 5
0.0907
0.3815
0.7715
0 .4717
0 .5705
0.6841
0 .6266
Appendix C - Quantitative Measurements of Elemental Composition in Clay and Pottery Samples
00
oo
Sample
1 CL 21 
1 CL 22  
ï CL 23  
1 CL 24  
1 CL 25  
1 CL 26  
1 CL 27  
1 CL 28  
1 CL 29  
1 CL 30  
1 CL 31 
1 CL 34  
1 CL 35 
1 CL 36  
1 CL 39
1 HC 01 
1 HC02  
1 HC 03  
1 HC 04  
1 HC 05  
1 HC 06  
1 HC 07  
1 HC 08  
ï  HC09  
1 HC 10  
1 HC n  
1 HC 12
Ca
90.8
745 .0
115.0
185 .0
531 .0
447 .0
381 .0
291 .0  
77.1
2 5 9 0
73.0
126 .0
113.0
83.0
148.0
1310.0
902 .0
118.0
62.8
690 .0
92.4
178.0
82.5
687 .0  
80.1
132.0
308 .0
Co
0 .0 1 8 8
0 .0576
0 .1273
0 .1305
0^74T
0 ^ 4 ^
0 .061^
0J171
0 .1 7 3 0
aTodo
0 .0 2 7 8  
0.1512 
0 .1003  
0 .1 7 3 7  
0 .0739
0 .0472  
0 .0 4 9 0  
0 .0 9 6 9 
0 .0749  
0 .0857  
0 .0913  
0 .0 8 5 0  
0 .1 3 8 0  
a i  039  
0.1251  
0 .1557  
0 .0584
C r_____
0 .1925
0 .2 6 1 7
0 .2859
0 .2 ^ 7
672744
0 3 0 7 2
6 .2499
0 .3576
072532
0 .2613
0 .2376
0 .3 3 5 6
0 .2575
0.2561
0 .2679
0 .2189
0 .3 0 7 0
0 3 2 7 9
0.1681
0.2081
0 .2429
0 3 2 6 7
0 3 2 7 8
0 .2135
0 .2408
0 .2464
0 .2197
Cu
0 .3 0 6 0
0 .3 6 3 7
0.^487
63862
6.3138
0 .3 2 4 4
0 .2493
0.^989
0 .2616
0 .3 0 7 0
0.2975
0 .3125
0 3 7 9 7
6.29T6
0 .3545
0.JS24
6 3 4 7 0
O.36O8
0.2487’
0 .2436
0 .3015
0 .3196
0 .2836
0 .2562
0 .3624
0 .3405
0 .2545
Fe^
194.0  
165J)
232 .0  
25476
223 .0
212.0
19570
324 .0
232.6
212.0 
218.0
284 .0
206 .0
208 .0
218 .0
113.0
206 .0  
201.0
114.0  
115.6
231^
170.0
209 .0
Ï2 Ï .0
256 .0
211.0 
174.0
Mg
32.0  
64.3
37.1 
2&3  
42.7  
3 8 ’4
39.0
4 0 3
28 .8
3 4 3
28.3
3676
3 1 3
3 1 3
46.7
28.3
5676
15.8 
18.6 
3l7f
17.8
19.5
17.7  
32.2  
21.4
25.7  
34.0!
Mn_____
1 .1830  
4 .2 8 8 0  
11 7 2 0 0  
9 .5 9 1 0  
5 .7280  
3 .6 8 6 6  
7 .2 4 1 0  
13 .1600
14 .6900
8 .1 2 4 0
1.5490
14 .2400
7 .0 7 3 0
15 .3000
4 .7 9 6 0
5 .9500  
3 .6 3 1 0  
’ 6 .4 8 4 6  
4 .8 8 2 0  
6 .6 5 0 0  
6.0010
7 .6 0 2 0  
10.2200 
9 .1180  
12 .8400  
10 .1900  
3 .2850
Na
24.4
23.0
29.1 
28.6  
28.9
26.4
29.7
24.7
33.5  
1 8 3  
24.1 
26.4
30.1
2 3 3
26.7
28.8  
22.6 
2 8 3  
31.6  
28.9
30.0
27.9
32.8  
24.7
20.9  
26.3
Ni
0.041 
0 .074  
0 .097  
0 .064  
0.072  
0.075  
0 .042  
0.119 
0.075  
0 .082  
0.055  
0 .139  
0.110 
0.091
6 3 4 7
0.062
0.094
0 .130
0.076
0.063
0 .057
0 .088
0 .088
0 .064
0.086
0 .167
0.102
Si
14.7
39.3  
21.2
33.3
39.4
42.1
30.5
43.4
15.5
29.9
16.7  
35 .0
21.9
14.6
18.2
26.2
122.0
8.7
8 lf
12.0
8.7
8.5
8.6 
12.1
8.5
8.8
22.7
Sr
2.385  
13 .420  
2.756  
3.326  
8.884  
4.589  
3.674  
5.024  
2.109  
4.744  
i .9 2 2  
3 .049  
2.576  
’ 2.261 
3.254
8.179
33 .360
1.541
0 .730
1.827
1.116
2.316
0 .997
1.899
0 .830
1.458
6.369
Ti Zn
0 .0690
0.3599:
0.0561
6.1975
0.7565
0.3121
0.0594
0.3796:
0.0403:
0 .0455
0.0752
0.5526!
0 .1942
0 .0654
0 .0505
0.0464'  
0.6488!  
0 .0629  
6 .0343 ’ 
0 .0263  
0.0670;  
0.031 5 i 
0 .0546 |  
0.02981 
0.05891 
0 .1030 |  
0.2327!
0 .4349
0 .5663
0 .4576
0 .4276
0 .5 2 6 0
0 .6620
0 .4323
0.6162
0.3881
0.4911
0.4832
0 .5 6 5 9
0 .3799
0.4792
0 .5667
0 .5336
0.6371
0 .5249
0 .3914
0 .4104
0 .4227
0 .4907
0.4881
0 .4145
0.4533
0.6162
0.5246
Appendix C - Quantitative Measurements of Elemental Composition in Clay and Pottery Samples
00
Sample
1 HCl 3~ 
1 HC 14 
1 HC 15 
1 HC 16
Ca
140.0
185.0  
475~0
95.1
1 HC 17 
1 HC 18 
1 HC I ST
1 h c Y o
1 HC 21 
1 HC 22  
1 HC23 
1 HC 24  
1 HC25
Tnc 26
1 HC 27
57.0
594'0
8 8 7
86.7
4667»
n .3
505 .6
607
75.0
102.0
66.0
1 HC28  
i  HC 29
308 .0
107.0
1 HC 30 804 .0
1 LW01 131 .0
1 LW02  
T L W 03
84^4
237 .0
1 LW04  
1 LW 65
112.0
128.0
1 LW 06  
1 LW 67 
1 LW 08  
1 LW 09
92.7
“39 5 .0
ïïe’o
443.O
Co
0 .0513
0 .0 5 7 7
0 .1 0 8 8
0 .1 5 3 8
0.1202
0 .1 0 6 0
0 .0252
0 .1046
0 .1485
0 .0285
0 .1 4 5 0
0 .0278
0 .1667
0 .1193
0.0331
0 .1 5 5 9
0 .0 8 5 7
0 .0626
Cr
0 .2725
0 .2586
0 .2443
0 .2 0 5 7
0.2022
0 .2396
0 .2 8 9 8
0.2236
0 .2479
0 .2106
0 .2 3 3 7
0 .3 0 6 8
0.2482
0.2562
0.2792
0 .2 4 0 9
0.2151
0 .1 0 5 0
0 J 2 3 2
0 .1249
0 .1 0 5 0
0.1122
0.0995
0.1110
0^0937
0.2186
0 .2282
0 .2 5 9 8
0.2931
0 .3082
0 .3024
0 .2974
0 .3094
0 .1956
6723T
67487
Cu
0 .2266
0 .2 6 3 4
0 .2 7 4 4
0.3511
0 .2 0 8 6
0 .2 6 1 0
0 .2024
0 .2312
0 .3 0 4 9
0.2220
0 .2 9 6 7
0 .1 9 8 0
0 .2723
0 .3182
0.2131
0 .3045
0 .2 6 2 4
0 .2 5 5 9
0.2955
0 .3429
0.4593
0 .5209
0 .3736
0 .3207
J ^ 7 3 2
0 .3548
0 .3914
Fe
274 .0
236 .0
156 .0
185.0
213 .0
149 .0
270 .0
147.0
203 .0
174 .0
161 .0
2 55 .0
278 .0
243 .0
264 .0
179.0
186.0
150.0
217 .0
244 .0
217 .0
245 .0
255 .0
213 .0
162 .0
211.0
177.6
Mg
27.1
25.9
36.1
21.0
19.1
23.6
17.7
25.5
34.0
14.1
27.8
17.8
21.0
19.0
15.9
2 6 J
21. f
27.7
20.6
14.7
42.3
19.7
19.8
27.4
25.8
20.1
26.8
Mn
3 .0300
3 .7220
977136
13.0266
8 .3 9 1 0
9 .8 1 9 0
1 .5230
6 .1 7 8 0
14 .9300
1.3630
13 .4500
2 .0 1 5 0
10 .8400
9 .4 8 5 0
1 .1380
16 .4300
5 .4580
5 .5940
7 .1520
10 .3700
8 .1 6 5 0
6 .8 1 0 0
5 .7160
4 ^17^
8.8216
6 .7 7 2 0
16 .9606
Na
22.9
23.8
33.8
26.4
30”2
26.4
26.9
36.8
30.5
23.1 
30“3 
18.7
30.7
25.1
22.2
29.3
31.9
26.7
22.5
9.2
31.4
33.7
8.5
T6.8
12.1
10.1
16.6
Ni
0 .084
6.696
“6.086
0 .6 9 0
0 .060
6 .074
“6665
0 .087
6.696
6.684
6;072
6 .075
j6079
0 0 8 5
J3.072
6.T69
0 .075
0 .093
0 .068
0.122
0.121
0 .127
0 J1 7
6.153
0 .063
6.679
6 7 l8
SI
2.5
9:5
13.9
9.6
^ “9
1j“8
8.4
8.7
“14T7
7.2
12.6
7.4
9T8
8.4
8.0
9.2
8.4
13.1
1J .8 
30“4
25.3
41.5
21.2
12.9
11.3  
14.2
21.4
Sr
1.997
2.220
1.771
0.955
0 .700
1.908
1.007
0 .984
1.623
0.895
1.701
0.739
0.891
1.129
0 .798
1.492
1.241
9.072
4 .958
3 .814
5.995
5.930
4 .189
4 .654
4.482
4 .514
7.065
Tl ;Zn
0.2338}
0 .1309
0 .1083
0.03661
0 .1 6 1 0
0.0601 i
0 .1798
0 .0538
0 .1427
0 .0698
0.0603
0.2358
0 .1698
0.1518
0 .2066
0.0412
0.0717
0.1035
0.0703
0.7358
0.3505
0.1639
0.1987
0.1219
0.0312
0.0841
0.0422
6014
5605
4 6 4 8
4752
4029
3617
4483
5684
4201
4 1 2 7
4 0 4 0
3 9 2 0
4 4 4 6
52 3 0
3 2 4 8
42 0 6
4 1 1 7
5268
0 .5623
0 .5064
0 .5394
0.5036
0.5425
0 .5 4 9 4
0.3974
0 .3574
0 .4 2 9 0
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00
Sam ple
1 LW 10 
i LW T l 
1 LWJ2 
1 LW 13
Ca
167.0  
8476 
81.1
102.0
1 LW 14
1 LwTs
1 LW 16 
1 LW Î7  
1 LW 18 
T lW 19 
1 LW~20 
1 LW 21 
1 LW 22 
1 LW 23  
1 LW 24  
1 LW 25  
1 LW 26
1 SSOl
1 s s o T
Ï S S 0 3
252 .0  
234X1
301 .0
385 .0
787 .0
361.0 
19576
n407q 
93 J
266T
1020.0
102.0
ZZ7.0
125 .0
1 SS 04  
1 SS 05
1 s s o T  
1 s s q T  
T s s o s
1 SS 09  
1 SS 10
722 .0
81.9
127.6
9 0
76.1
8276
“ 65.2
26176
104.0
Co
0 .1549
0 .1615
0.0220
0 .0224
0 .1 1 7 8
0 .6834
0.0951
0 X 6 4 4
0 .0883
0 .1337
0 .0583
0 .1 4 1 0
0 .0393
0 .0859
0 .0542
0 .0508
0 .0703
0 .0863
0 .0525
0 .1045
0 .0896
0 .1 8 1 8
0 .1342
0 X 4 9 7  
0 .0 4 2 0  
0 1042  
0 .1106
Cr
0.2912
0.2822
0 .1 6 4 0
0 .2 0 3 8
0 .3116
0 .3 0 5 4
0 .2 4 7 8
0 .2832
0 .3082
0.2825
0 .2279
0 .1809
0.2093
0.2502
0 .1977
0X107
6.2644
0 .3 7 8 7
0 .2323
0.2421
0.2661
0 X 3 9 3  
0 .2713
0 .2976
0 .2 2 1 8
0 .3 0 6 0
0 .2935
Cu
0 .4 0 9 8
0 .4699
0.2261
0 .2817
0.6482
0 .2889
0.4071
0 .2 9 7 8
0 .3113
0 .3 2 1 0
0 .3 1 4 9
0 .2 7 8 7
0 .2224
0 .3 5 4 8
0 .1936
0 .4802
0 .3862
0 .5344
0 .3463
0.3821
0 .3532
0 .5456
0 .4 114
0 .4395
0 .4186
0 .4352
0 .5652
Fe
219 .0
217 .0
131.0
175.0
254 .0
251 .0
201.0
l ? l . q  
197.0
244 .0
247 .0
48.4
146 .0
205 .0
113.0
269 .0
196.0
276 .0
180 .0
196.0
227 .0
241 .0
197.0
169.0
206 .0
245 .0
216 .0
Mg
55.3
ze .7  
U.Q 
1 574 
J9.3 
2376
^5.3
27 .0
30.1
22.1
2373
25.1
15.0
25^4 
2ÛJ 
18.2
19.1
26.5
31.1
26.1
^ 8 .4  
447i 
3 6 ^  
2Î .4
21.5  
42.3
21.6
Mn
12 .
T
1100
0 8 3 0
1 .9540
6 4 6 0
1420
X 670
8
1500
3 8 2 0
1990
12 .1300
4 .4 0 9 0
3 0 5 0
6 3 8 0
7 .1 5 2 0
5 .0040
.9090
.6690
4 .5 8 6 0
4 .2 5 5 0
0.8701
5 .1660
5 .8140
4 .7 5 3 0
0 .6572
2 .6 1 0 0
8 .0270
2 .7 3 8 0
Na
18.4
15.3
9.2
17.6
26.5
1 2.5
12.6 
1372 
10.31
17.8  
iT s
10.8 
17.7
12.6
9.3
31.9  
17.7
33.1
37.2
33^4
32.9
32.8
24.9  
30X
2 q q
50.5
27.6
Ni
0 .213
6 X 22
0.061
0 .067
0 .169
0 .104
0 .113
0.091
0.099
0.075
0 .058
0 .050
0 .069
0 .123
0 .038
0 .118
0 .083
0.106
0.046
0 .092
0.085
0 .218
0.241
0 .109
0 .070
0 .0 8 0
0.120
Si
20X
26.7  
10.4
11.8 
57.9  
35.1
21.5
40.9  
37.0
17.9
11.5
25.8 
lOX
15.8 
2J.8 
4078 
16.3
26.3  
19.0
14.3 
13.9
13.1
13.2
16.3 
7.5
28.8
13.4
Sr
7 .607  
3 .338  
3.148  
4 .958  
5 .508  
7.169  
7.109  
10 .890  
13 .340  
7 .597  
4 .794  
10 .080  
4.722  
4.802  
4 .274  
' 6 .067  
7.543
8.495
9 .174
4 .612
4.371
7.623
8 .674
6 .244
1.249
6.072
16 .570
0 .0930  
0 .1782  
0 .0309  
0 .0324  
0 .4276  
0.7711  
0 .1288  
0 .5867  
0 .3207  
0 .1755  
0 .0980  
0 .0199  
0 .0414  
0 .1636  
0 .0262  
0 .2936  
0 .0602
1 .2530
0 .1637
0.1861
0 .1274
0 .8698
0 .1339
0 .5806
0 .4696
0 .0410
0 .5587
Zn
0 .6484
0 .4 9 0 9
0 .3566
0 .3565
0 .3 7 9 0
0 .4763
0 .4 7 2 0
0 .4533
0 .4929
0 .4 4 2 8
0 .4 4 7 4
0 .3622
0.3882
0.5541
0 .2 3 4 0
0 .4 0 8 9
0 .3 8 0 0
0 .8 1 8 7
0.4311
0 .3 9 8 0
0.4801
0 .8424
0 .6906
0 .5009
0 .4333
0 .5638
0 .4835
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CO
Sample
I SS 1 1 ” 
1 S S l2  
1 SS 13
T s s  i T  
V s s  
i  ss  Te 
T s s  17 
T ss Te 
î ssT g  
is s z c T
Ca
87.7  
i l  0 .0
78 .4
124 .0
55.9
92.4
210.0
187 .0
53.8
134.0
1 SS 21 
1 S S 2 2  
i  SS 23
55.1
87.5
112.0
1 S S 2 4  
T S S 2 5 “
55.4
228 .0
1 S S 2 6 222.0
2 CL 37 643 .0
2 CL 38 80.2
2 CL 39  
2 CL 40  
2 CL 41
100.0
88.8
73.6
2 CL 42  
2 CL 43 
2 CL 44  
2 CL 45~ 
2 CL 46
85 .0
79.3
787i
83.7
104.0
Co
0 .0 7 2 6
0 .0 4 3 9
0 .0 3 3 4
0 .1 0 7 4
0 .1 2 3 0
0 .1053
0.0651
0.0761
0 .0 3 5 9
0.0621
0 .1085
0 .1 5 7 6
0 .1 0 4 6
0 .0385
0.1461
0 .1 2 7 5
0 .1 0 7 8
0 .0 4 0 3
0 .2 5 1 0
0 .3244
0 .0 7 2 7
0 .1 0 4 9
0 .0676
0^0437
0 .1742
0.0366
Cr
0.2602
0 .2 5 5 0
0 .2395
0.3261
0 .2433
0 .3 4 9 9
0 .2999
0 .3 1 3 8
0 .2686
0 .2 8 1 0
0 .2 4 0 9
0 .3074
0 .2 9 6 8
0 .4 0 6 0
0 .3 2 0 9
0 .3 1 8 7
0 .2 1 7 8
0 .2 2 7 0
0 .2949
0 .2615
0 .2 6 6 7
0 .2 4 9 8
0 .2 071
0 .2183
0.22i8
0.2315
Cu
0.3991
0 .4 2 1 0
0 .3 7 2 0
0 .5632
0 .3 8 5 4
0 .4 1 1 4
0 .4532
0 .3 6 2 4
0 .2936
0 .3 7 2 4
0 .3563
0 .5 7 3 8
0 .4032
0 .2062
0 .4 7 7 9
0 .4 9 7 4
0 .2474
0 .2599
0 .2845
0 .3 4 9 4
0 .2643
0 .2216
0 .2066
0 .1902
0 1 9 4 7
0.3562
Fe
211.0
264 .0
197 .0
229 .0
179.0
283 .0
305 .0
259 .0
196 .0
284 .0
189.0
221.0
238 .0
234.X)
230 .0
226 .0
132 .0
182 .0
225 .0
280 .0
292 .0
241 .0
222.0
206 .0
i7 T o
192.0
22.9
29.1
20.9
29.7
45.4
32.4
39.6
38.1
34.4
25.1
30.8
44.3
31.9
44.3
34.7
32.6
35 .0
32.1
26.5
27 .0
28.7
21.3
23 .4  
30.3
30.5  
32^7
Mn
2.0120
4 .2 6 2 0  
0 6331
4 .7 3 1 0
4 .9 5 8 0
2 .8 0 1 0
6 .4 3 9 0
4 .6 2 6 0
4 .9 2 5 0
5 .1060
1 .9520
3 .9 1 8 0
1 .8610
0 .8015
9 .2 9 9 0
8 .5 9 3 0
8 .1 1 4 0
1
21
.2710
.5100
10 .7100
4 .8 6 6 0
10, 0 9 0 0
^ 0 0
3 7 0 0
ô e iô
1310
Na
38.2
43.6
35.4
32.5
43.7
38.5
48 .0
28.5
32.8
40.3
32.5
28.8
42.5
39.5
23.3
22.5
20.1
32.3
22.0
20.5
21.8
18.3
17.2
11.4
22^6
27.2
Ni
^.081
0.065
0^5 8
0 .156
0 .159
6T i 9
0.071
0 ^97
0 .098
0 .076
0.133
0 .223
0 .096
0 .164
0 .186
0 .178
0 .078
0 .064
0.072
0 .084
0.072
0 .078
0 .056
0 .073
0 1 3 8
6.039
Si
11.0 
12^4 
9is
21.0 
TT.9 
i2l2 
2 i l  
25.6  
T 1.4
28.2
Toie
13.7
20.2
TsTi
23.8
22!9
16.3
10.4
10.9
10.8
1J.9  
15ie
11.3
i2 .5
ToTo
TT6
Sr
3.258 
3 ie o  
97997
i2.800
2.762 
7 767 
8~665 
4.194 
3.807 
7.103 
5.914
2012
97232
3 .364
ie.220
T 6 .360
2,247 
2.676  
2 .929  
2 2 3 4  
2.214 
2^652
2.172
17862
2.228
3.085
Ti
0.0885
6 .1692
0.2197
0.6978
02257
0.3088
6.0870
6i4702
6 .0634
0.3323
Oi6975
0.5720
0.1595
0.8381
0.3437
0.3763
0.0374
6^6766
6.0717
0.i774
0.2658
67i763
6 .6592
6.6249
0.0667
0.0243
Zn
0.4613
0.4621
6 .3586
0.8413
0.7875
0.5904
0.5880
0.5089
0.5727
0.4781
6.5706
0.7750
0.6106
0.5503
0.6236
0.6384
0.3556
6.5112
0.4106
0.5801
0.6175
6.5248
6 4 7 5 9
0.4530
0^4540
0.5406
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00
Sample
2 CL 47  
2 CL 48^ 
2 CL 49  
2 CL 50
2 CL s r
2 CL 52
2 CL s r
2 CL 54  
2 CL 55 
2 CL 56  
2 CL 58  
2 CL 59  
2 CL 60” 
2 CL 61
Ca
"I45i0
8 5 ^
Ï71J )d
2000^
97.7
i 9 i 6 r
252.0
8 4 2
352 .6
1 2 ^ 6
2 2 2 6 6
65^4
2 CL 62  
2 CL 63  
2 CL 64
2 HC 31 
2 HC 32” 
2 HC 33  
2 HC34” 
2 HC 3 5 
2 HC 36
882
8 2 2
94.8
7 4 3
129.0
60.2
68.6
2230 .0
524 .0
2 8 2
”35.3
2 HC37  
2 HC 38  
2 HC 39  
2 HC 40
5 7 3  
72.9  
65 ”5 
97.8
Co
0.1112
0 .1 9 5 4
0 .0 2 3 4
-0.0626
0.1091
0 .0015
0 .0996
0 .0556
0”q990
0.1216
66615
0 .0795
0 .1293
0 .0169
0 .6 7 4 5
0 .0 2 8 8
0 .0 5 2 0
0 .1 1 6 0
0 .0 5 1 9
0.0341
0 .0 6 0 0
0 .0159
0 .0 4 9 0
0 .0875
6.6562
0 6 2 1 9
6.1484
Cr
0 .1955
0 .2699
0 .1255
0 .1164
0.2380
0.1181
0 .3093
0 .2082
0 .2346
0 2 ^ 4
6.1303
0 .2419
0 .1757
0 2 ^ 5
6.2028
0 .2 2 9 0
0.1998
0.2641
0 .2449
0 .1 3 4 4
0 .1976
6.1171
0 .1 3 5 4
0.1721
0 .1734
6.1899
0 .2437
Cu
0.2841
0 3 332
6 0 6 4 1
-0 .0160
0 .2705
-0 .0140
0 .2 1 6 6
0 .2 4 0 4
0.2916
0 .2329
- 0.0120
0.2951
0.2701
0 .2643
0 .3004
0 .2916
0 .2 0 0 8
0 .2132
0 .2062
- 0.0120
Fe____
T7776
256 .0
9.3
.6
174 .0
.2
247 .0
186.0
168.0
227 .0
.1
2 9 7 ^
122.0
268 .0
201.0
243 .0
202.0
206 .0
171.0
0 .2603
0 .1333
0.1983
0.3350
0 .2 8 9 8
0 .2 2 4 7
0 .2943
.7
161.6
117.0
l l ï l o
189.6
159.0
229.0 
223.6
Mg
4378
226.6
2 9 3
267Ï
^7^9
3I 1
46.6
28.5
42.9
39.6
35.5
31.1
26 .8
28.5
36.1
37.3
48 .0
49 .0
3 i l
27 .4
28.2
11.1
9.2
3 0 ^
l 8 .6
2477
30.4
1 ^
16
3
4 3 0 0
6466
4 5 3 0
6 7 9 8
1290
2 3 6 6
7 6 8 0
.2^90
3 7 4 0
10
6
4 6 0 0
9661
12
4 7 9 0
8 6 0 0
0 6544
”8 6 1 0
1.7530
1.8490
8 .7 9 6 0
1 .3960
3 .4 4 2 0
4 .8 8 2 0
0 .5855
2 .3 1 3 0
5.4900  
278630 
T. 7640
9 .1 6 4 0
Na
38.2  
^ . 5  
19.9
8.9
7.6
1 1 7
39.3
18.5
26.6
19.3
164
2372
12.4
25.1
26.6
45.6
28.2
60.4
21.8
32.8
58“.0
”21.9
24.4
4^ 1
24.7
34.0
28.3
Ni
0 .056
6.054
6 0 6 7
6.663
6 1 35
6.062
”6 1 6 2
6.068
0.678
07Ï02
]67o66
6 1 0 9  
6.162 
”67051 
6 ^ 5 1
0œS6
6.064
0 .254
6.140
6.061
[o ÿ es
6.627
0.043
6.038
67071
6.652
6.093
Si
13.8
1 i7s
6.3 
1.9 
15.5 
1.6 
1 7 3
12.4  
Ï7 .2  
18.7
i74
13.4
n . 5
16.9
15.T
15.8
J 4 7
i”o76
8.1 
J .7
” 9T9
4.3 
” 4.8
9 7
10.2
9.3 
9.5
Sr
2.573  
2.524  
8 524  
6 .346  
1.357  
6.541  
2 .730  
2 .190  
3.706  
2 .617  
8.934  
1.578  
1.009  
1.984  
2 .048  
1.959  
2.341
0.791
0.613
3.701
2.042
0.386
0.503
1.053
0.596
0.863
17309
Ti
0 .2797  
0 .0947  
6 .0 2 0 4  
0 .0230  
0.6615  
0 .0226  
0 .8614  
0 .0629  
0 3 4 1 7  
0.2426  
0.0289  
0 .1080  
0.4423  
0 .0958  
0 .1778  
0.2118 
0 .3 2 0 0
0.1974  
” 0 .2300  
0.0289  
0.0694  
0 .0647  
0 .0744  
0 .0519  
0 .0355  
0 .0 5 7 0  
0 .0556
Zn
0.3391
0.4412
0 .0874
n/a
0.4641
0.0075
0.7893
0 .6519
0.4235
0 .7188
0 .0089
0 .6423
0.3521
0.5202
0 .3447
0 .5427
0 .5607
1.3260
0 .5927
0 .0 5 2 8
0 .3527
0.2222
0.1891
0 .4339
0 .3543
0 .5199
0.5335
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00
00
Sam ple
2 HC41
Ca
2 HC 42
32.8
33.1
2 HC 43 446 .0
2 HC 44_ 
2 HC 45  
2 HCTb
2 HC 4 7 
2 HC 48  
2 HC 49  
2 HC 50  
2 HC 51 
2 HC 52 
2 HC 53 
2 HC 5 T  
2 HC 5 5 
2 HC 56  
2 HC 57  
2 HC 5 F  
2 HC 59
2 HW 01 
2 HW 62 
2 HW 03  
2 HW 04  
2 HW 05  
2 HW 06  
2 HW 07  
2 HW 08
13.8
49.6
7 4 3
47.7
6 1 3
5 9 3
58.4
72.1
33J
60.5
79.2  
5 5 3
55.6
65 .0
2110.0
133.0  
9879
2 2 7 3
1 5 2 3
119.0  
89.3  
91.9
102.0
Co
0 .3975
0 .0565
0 .0742
0 .0173
0 .1 4 5 9
0 .1 4 9 4
0 .0352
0.2171
0 .0 1 9 8  
0 .1 8 0 0
0 .1 9 8 4
0 3 2 1 7
0 .0 3 0 8
0 .0219
0 .0 6 0 7
0.0341
0 .0635
0 .0 0 7 9
0 .0195
0 .1 0 1 7
570995
0 .2 4 1 7
0.0132 
0 3 9 8 6  
0 .0 0 7 8  
0 .5654  
0 .0193
Cr
0 .1 5 5 8
0 .1 3 3 8
0 .2395
0 .0 5 3 8
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0 .1805
0 .2 0 1 7
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0 .2385
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0 .1139
a  1765  
0 .1 8 6 0  
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0 .1 3 5 0
0.2585
0.2493
0 .3146
5718^73
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0 .1614
0 .2 4 0 8
0.1928
Cu
0 .1942
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0 .2583
0 .0 9 0 8
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0 .3929
0 .2 3 4 0
0 .2 8 6 0
0 .2795
0 .3 2 3 7
0 .3 8 2 0
0 .2905
0 .2 3 5 7
0 3 1 9 9
1).2939
0 .1 8 4 0
0 .2682
0 .0 0 0 7
-0 .0090
0 .2 9 7 8
0 .2 9 3 7
0 .4 3 2 0
0.2493
0.3053
0 .1 7 0 4
53961
0 3 3 4 3
Fe
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129.0
177 .0
45.1
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172 .0
230 .0
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177.0
154.0
140.0
237 .0
192.0
J
.4
227 .0
1 8 ^ 5
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172.0
242 .0  
25470
201.0 
168.0
Mg
23.7
11.9
33.7
5.1
25.3
30.4
19.5
21.1
-22^9
26.9
21.5
12.9
25.4
17.4
17.2
18.7
29 .0
15.2
13]6
36.7
19^4 
13.1 
i5 .6  
15 7 
13.3
Mn
16 .1600
8 .2 7 8 0
6 .2 5 2 0
1.4290
9 .0 1 4 0
12 .6400
1.5830
15
0
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8066
87 0 0
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0
5200
7432
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8 6 7 0
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0020
8018
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Na
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60i6
33.3
18.5
28.7
28.1
25.8
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14.6
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8.2
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5.1
Ni
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JO.111
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a0 8 8
0 .066
5T64
0.131
0 .039
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0 .077
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0 .057
0 .013
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0^82
0 .113
0.092
0 .048
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SI
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7.
13. 8
7.6
8 ,
8
7. 
9.
l a  
'  â
9
' 7 .
8 . 
1. 
9. 
8 
8
19.6  
19.4
27.2  
12.9
23.6
14.3 
16.0
14.6
Sr
0 .329
0.361
4 .342
0.110
0 .576
0 .985
0 .903
0.571
0.865
1.058
0 .819
0.395
0.863
0.883
0 .744
0 .604
0 .836
8 .138
6 .360
2.627  
2.043  
5.411 
2.486  
2.469  
l i9 9 8  
1.763  
2.210
Ti
0 .0 3 2 0
0 .6093
0.1431
0.2381
0 .0845
0 .0687
0.1991
0 .0355
0.0601
0 .0599
0 .0353
0 .8822
0 .0446
0 .1442
5.0412
5.1000
0 .0593
0 .0233
0 .0276
0 .0815
0 .0766
0.0131
0 .0303
0 .0575
0 .0638
0.1161
0 .0204
Zn
1.2760
0 .2239
0 .6063
0 .0942
0 .4192
0 .5334
0 .4 3 9 0
0 .3749
0 .4 1 5 8
0 .7803
0 .4909
0 .2369
0 .3215
0 .4849
0 .4230
0 .3949
0 .3 0 0 8
0 .0 3 3 0
0.0481
0 .5379
0 .5827
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0 .5 5 1 0
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Appendix C - Quantitative Measurements of Elemental Composition in Clav and Potterv Samples
00
vO
Sample Ca Co Cr Cu Fe Mg Mn Na Ni Si Sr Ti Zn
2 HW 09 114.0 0 .2 4 9 8 0 .2 6 3 0 0 .3 6 4 0 24 9 .0 7.8 17 .8000 8.3 0.081 16.8 2 .534 0 0 5 0 2 6 .5089
2 HW 10 119 .0 0 .1922 0 .2 9 3 4 0 .5013 272 .0 9.3 16 .5100 9.8 0.125 22.5 3 .082 0 .0602 0 .3576
2 HW n 126 .0 0 .2 3 9 8 0 .3 1 4 7 0 .4802 293 .0 11.1 2 5 .4 8 0 0 10.6 0 .1 1 0 21.9 3 .876 0 .0 5 9 0 0 .5 3 7 4
2 HW 12 99 .0 0 .2405 0 .2545 0 .3 1 2 8 269 .0 13.5 17 .6000 11.6 0 .098 13.5 3 .540 0 .0413 0 .4743
2 HW 13 114 .0 0 .1 1 9 8 0 .2952 0 .3 0 2 9 232 .0 10.4 5 .2 5 9 0 10.1 0 .125 21.8 3.805 0 .1269 0 .3064
2 HW 14 124 .0 0 .0942 0 .2 6 1 8 0 .2903 252 .0 14.4 7 .8 6 6 0 16.1 0 .092 15.7 4 .3 3 0 0 .0658 0.3901
2 HW 15 86.9 0 .1 6 5 6 0 .2 1 4 8 0 .2 6 3 0 221 .0 12.3 15 .0000 3.3 0 .138 18.9 " 2 .252 0 .0233 6.2862
2 HW 16 251 .0 0 .0 8 8 8 0 .2 8 7 0 0 .3 1 7 8 240 .0 20.4 7 .4 0 3 0 12.8 0 .078 19.7 3 .503 0 .1 3 8 0 0.6651
2 HW 17 86.7 0 .0 4 1 7 0 .3142 0.2841 237 .0 4.4 2 .7 7 0 0 5.9 0 .132 31.5 1.953 0 .1038 ' 6 .2 6 7 0
2 HW 18 102 .0 0 .0 8 2 5 0 .2 5 9 6 0.2951 255 .0 17.3 5 .8550 17.3 0.0421 11.2 2 .407 0 .0588 0 4 3 5 9
2 HW 19 214 .0 0 .1237 0 .2543 0 .2 9 2 3 233 .0 17.5 9 .2 1 0 0 l o . r 0 .066 13.5 3:422 0 .0829 0 .3 8 2 8
2 HW 20 106.0 0 .0 8 3 7 0 .2 3 0 9 0 .3 2 1 7 240 .0 8.8 5 .9050 8.8 0 .063 14.2 2 .724 0 .0486 0 .3 5 4 4
2 HW 21 128.0 0 .0 3 7 3 0 .2235 0 .2 7 2 9 226 .0 8.9 1 .8840 6.5 0.065 16.7 3 .824 0 .0218 0 .4516
2 HW 22 102.0 0 .0 2 0 5 0.1973 0 .2 2 4 4 168 .0 7.4 1 .3510 4.3 0 .0 8 0 19.6 2.575 0.0251 0 .3 6 6 0
2 HW 23 125 .0 0 .0 4 4 9 0 .2315 0 .2432 139.0 11.4 1.99401 7.6 0 .0 9 0 13.5 4 .042 0.0239 6 .3 3 5 5
2 HW 24 102 .0 0 .0 9 0 5 0 .2 1 9 0 0 .3 2 6 8 181 .0 6.8 6 .6 5 6 0 5.8 0.073 15.7 2 .814 0 .0498 6 3 4 5 7
2 HW 25 85.7 0 .0705 0 .1913 0 .2845 171 .0 8 .0 4 .9 3 6 0 3.0 0 .070 14.2 2.041 0 .0297 0 .2 9 9 8
2 HW 26 110.0 0 .0452 0 .2749 0 .2 2 3 9 264 .0 9.6 3 .5 7 2 0 9.2 0 .065 16.6 3 .584 0 .1250 0 .3702
2 HW 27 104 .0 0 .0785 0 .2302 0 .2192 207 .0 9.2 11 .6600 6.3 0 .052 14.9 3 .032 0.0285 0 .2774
2 HW 28 104 .0 0 .1 7 4 7 0 .2443 0 .4 5 3 9 259 .0 7.2 11 .9900 6.6 0 .099 23.5 2 .346 0.0436 0 .3776
2 S S 2 7 76.7 0 .0293 0 .2 0 5 6 0 .4 1 1 7 191.0 43 .0 0 .7013 49 .8 0.075 10.1 1.729 0 .2467 0.7751
2 S S 2 8 203 .0 0 .1 7 9 0 0 .2 9 8 8 0.4381 233 .0 36.6 11 .8900 45 .0 0 .122 17.9 11 .950 0.1043 06293
2 S S 2 9 2 1 4 0 .0 0 .0193 0.1371 -0 .0040 4.3 29 .8 2 .5 0 1 0 23.7 0 .009 3.2 4 .715 0 .0284 0.0772
2 SS 30 86.3 0 .0 3 6 4 0.2125 0 .3 2 9 5 197 .0 25 .7 1 .8510 31.9 0 .064 10.3 2 .708 0 .0744 0 .4 8 1 7
2 SS31 139.0 0 .1 1 6 5 0 .2345 0 .3 5 5 9 220 .0 33.5 10 .2600 38.3 0 .117 12.3 2.211 0 .4549 6 .8 9 9 4
2 SS 32 1890 .0 0 .0 1 3 8 0 .1196 0 .0 0 3 4 .5 27.1 0 .8 8 7 8 25.4 0 .013 2.3 8 .792 0 .0240 6 .0 2 4 7
2 S S 3 3 73.5 0 .0 9 8 7 0 .2197 0 .3 4 5 0 209 .0 25.8 7 .2 4 7 0 30.1 0 .0 8 0 9.5 1.997 0.0931 6 .7 2 1 8
^ p en d ix  C - Quantitative Measurements of Elemental Composition In Clay and Pottery Samples o
Sample Ca Co Cr Cu Fe Mg Mn Na Ni SI Sr Ti Zn
2 SS 34 59.0 0 .0 1 9 8 0 .1 8 1 8 0 .2206 202 .0 19.9 0 .9 5 2 7 31.5 0 .038 9.0 2 .010 a 0 5 8 9 0 .4 1 8 8
2 S S 3 5 60.8 0 .0 6 0 9 0 .2459 0 .3 4 6 0 174.6 30.7 2 .0 4 6 0 32.3 0 .117 10.1 2 .499 0 .1 1 2 0 0 .4 3 9 8
2 SS 36 71 .0 0 .1 8 7 7 0 .2 0 3 4 0.3241 195.0 25.6 11 .7200 27.4 0 .129 10.3 1.927 0 .0473 0 .5165
2 SS 37 1840 .0 0 .0 1 5 4 0 .1 1 7 7 0 .0 0 8 6 4.6 26 .8 1 .5530 24.7 0 .008 2.1 6 .999 0 .0229 0 .0624
2 S S 3 8 64.7 0 .0 7 1 0 0 .1853 0 .2 4 0 8 203 .0 30.1 4 .5 9 3 0 20.5 0 .0 7 0 8.0 3 .220 0 .4694 0 .4 2 7 8
2 SS 39 77.4 0 .1 1 4 0 0 .1 9 8 8 0 .2262 163.0 27.2 9 .4 5 0 0 41.9 0 .043 9.0 1.786 0 .0479 674305
2 SS 40 118 .0 0 .1 8 6 9 0 .2 8 4 0 0 .3 3 9 0 265 .0 29.2 15 .2400 25.9 0 .146 11.8 2 .287 0 .3057 0 .7 7 5 7
2 SS41 73.6 0 .1 5 6 4 0 .2 5 3 4 0 .3015 227 .0 26.6 9 .9 5 0 0 27.1 0 .092 8.7 2 .406 0 .1596 6 .5763
2 SS 42 77.0 0.0411 0 .2232 0 .3 0 9 0 199 .0 34.9 2 .0 8 8 0 26.3 0 .094 12.0 7 .938 0 .0 7 9 0 6 .5 1 3 0
2 SS 43 55.2 0 .0 2 5 9 0 .2 2 1 4 0 .2662 219 .0 26.2 1 .2750 25.5 0 .087 10.6 1.868 0 .0355 Œ 5117
2 SS 44 68.8 0 .0 4 3 4 0 .1 9 2 7 0 .3 4 9 4 208 .0 25.1 2 .1 0 7 0 34.9 0 .049 8.8 1.654 0 .0607 0 .5287
2 S S 4 5 90.1 0 .0 8 6 8 0 .2 4 9 7 0 .3 7 8 9 247 .0 39.4 6 .1 1 8 0 54.5 0.088^ 12.6 2.012 0 .3243 6 .6008
2 SS 46 74.6 0 .0 5 0 7 0 .2 0 5 0 0 .3545 169 .0 21.4 0 .9 2 5 6 35.5 0 .086 12.2 6 .608 0 .0813 0 .3 0 7 4
2 SS 47 64.9 0 .0 2 1 8 0 .2 3 8 9 0 .3 0 3 6 229 .0 26.1 0 .7883 34 .0 0 .068 11.3 1.788 0 .0339 0 .5279
2 SS 48 121.0 0 .0 6 8 6 0.2512 0 .2795 187.0 45.3 5 .1420 37.3 0 .137 15.2 1.754^ 0 .8019 “ o i l  81
2 SS 49 97.5 0 .1676 0 .2635 0 .2 7 2 0 251 .0 29.2 14 .1800 23.7 0 .116 9.9 1.592 0 .8 9 4 0 0 .8 9 7 0
2 SS 50 78 .0 0 .1046 0 .2 8 2 7 0 .2665 282 .0 20.9 3 .7 6 3 0 25.2 0 .096 15.4 3 .040 0 .5759 0 5749
2 SS 51 55.5 0 .0 4 2 7 0 .2 2 6 4 0 .2 9 7 0 203 .0 25.5 3 .0 9 8 0 35.9 0 .083 8.8 1.797 0 .2 8 8 8 0 .4992
Aooendix C - Quantitative Measurements of Elemental Comnosltlon In Clav and Potterv Samnles
Ca Co Cr Cu Fe Mg Mn Na Ni SI Sr Ti Zn
Chalky Mount
Mean (Clay) 36.3 0 .038 0 .1959 0 .0562 235 10.3 0.92 10.7 0.091 9.83 0 .159 0 06 0.708
n- 3 3 3 3 3 3 3 3 3 3 3 " 3 3
Standard Dev. 0.2 0 .0 0 2 4 0 .0 0 2 4 0.0011 2 0.1 0.01 0.1 0 .003 0.05 0.001 0 aoo2
Mean (Sherds) 0 0 .0379 0 .1999 0 233 .4 10.16 0.86 10.68 0 .089 9 .5075 0.11 0 .077 0 .6637
n= 0 10 30 0 85 8 4 12 48 40 1 30 9
Standard Dev. 0 0 .0 0 2 6 0 .0 0 9 7 0 14.44 0.885 0 .06 0.582 0 .0057 0 .6 8 0 6 0 0.093 0 0 2 6 5
Chancery Lane
Mean (Clay) 1880 0.0321 0 .1873 0 .0 3 0 4 18.9 67.6 9.3 37.2 0 .027 15.8 22.33 0 .067 0.2185
n= 3 3 3 3 3 3 3 3 3 3 3 3 3
Standard Dev. 17 0.002 0 .0 0 1 8 0 .0013 0.2 0.7 0 .08 0.5 0 .002 0.1 0 .28 0 “oTooz
Mean (Sherds) 1838 0 .0332 0 .19 0 0 0 9.33 36.5 0 .0255 15 .527 0 0.065 0
n= 4 6 35 0 0 0 22 24 2 34 0 26 “0
Standard Dev. 77.9 0 .0019 0 .0 1 0 8 0 0 0 0.51 2.099 0 .0015 0 .947 0 0 .004 0
Heywoods
Mean (Clay) 1470 0.0951 0 .2 3 8 7 0.2281 91 .37 16.5 7 .19 18.43 0 .0486 13.96 I 5I93 0.379 0 3 6 9 6
n= 3 3 3 3 3 3 3 3 3 3 3 3 3
Standard Dev. 206 0 .0224 0 .0 2 2 8 0.0311 28.32 3 .367 2.38 3.383 0.007 1.5195 3 .816 0.126 6 .0422
Mean (Sherds) 1340 0 .0943 0 .2414 0 .2283 0 17.02 7.15 18.24 0 .0 4 7 9 13.84 16.38 “0.366 0 3 6 9 7
n= 1 32 84 34 0 14 21 19 14 32 3 7 34
Standard Dev. 0 0 .0065 0.0141 0.0132 0 1.135 0.44 0.942 0.0035 0 .8989 0 .144 “0.014 0.6262
r'
Appendix D - Means and Standard Deviations for Clay and Pottery Samples ho
Ca Co Cr Cu Fe Mg Mn Na Ni Si Sr Ti Zn_____
Hillcrest
Mean (Clay) 534 0 .0 9 2 9 0 .1 7 0 4 0 .1435 169 20.4 3 .47 24.7 0.21 11.4 0 .735 0 .058 "6.7372
n= 3 3 3 3 3 3 3 3 3 3 3 " 3 y
Standard Dev. 0.2 0 0 .0 0 1 7 0 .0013 1 0.1 0.02 0.2 0 .004 0.1 0.005 0 16.0034
Mean (Sherds) 518 0 .0923 0 .176 0 .1333 172.1 20.39 3.59 24 .84 0 .2205 11.46 0.75 0.058 0V4T8
n= 3 31 17 1 35 28 7 57 2 36 6 2 11
Standard Dev. 13 0 .0054 0 .009 0 8.46 1.01 0.16 1.54 0 .0025 0.709^ 0 .034 0 .005 0 . ^ 5 2
Little Welches
Mean (Clay) 9 0 0 0 .0899 0 .1 9 2 4 0.3082" 84.5 42.1 7.25 32.3 0.061 13.5 8 .472 0.051 "6.3476
n= 3 3 3 3 3 3 3 3 3 3 3 3 3
Standard Dev. 5 0 .0015 0 .0 0 3 4 6 .0013 0.4 0.3 0 .03 0.3 0 .004 0.1 0 .068 0 0.661
Mean (Sherds) 0 0 .0906 0 .1955 0.3021 0 41 .13 7.18 32.42 0.061 13.53 8.574 “ 6.651" 6 3526
n= 0 29 40 73 0 23 20 37 28 34 12 9i 25
Standard Dev. 0 0 .0054 0 .0 1 1 5 0 .0 1 7 7 0 2.42 0.42 1.726 0.003 0 .817 0.469 0.003 0 .015
Silver Sands
Mean (Clay) 1660 0 .0 7 1 6 0.1971 0 .147 44 .8 52.8 7.37 25.9 0 .048 15.9 16.51 0.163 6 .3837
n= 3 3 3 3 3 3 3 3 3 3 3 3 3
Standard Dev. 7 0 .0016 0 .0019 0 .0007 0.1 0.1 0 .03 0.2 0 .004 0.1 0.02 " 6 "6663
Mean (Sherds) 1775 0 .0723 0 .1 9 8 4 0 .1 4 7 8 46.75 50.8 7.26 25.69 0 .0485 15.71 16.38 6.168 0 .3856
n= 2 12 38 2 2 5 22 48 11 29 3 44
Standard Dev. 65 0.0035 0 .0099 0.015 1.65 2.51 0 .47 1.469 0 .0034 0 .863 0 .144 0T669 6.6247
Aooendix D - MeAna and Standard Devlatlnna for niav and Pott«»rv fianmiM
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